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Association for Education of Teachers in Science an 
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In October, 1972 » tho ERIC Information Analysis? Center for Science, Mathe- 
matics, and Environmental Education Bponsorod a planning conference for the 
Publications Committee of the Association for tlie Education of Teachers In 
Science to discuss possible projects wlilcli would provide seivlce to the science 
education profession. Because the roles of science teacher education are under 
reexamination today and because program practices are changing, the planning 
conference participants decided to seek information about current science teacher 
education programs and courses. 

Program and course descriptions were solicited from colleges and univer- 
sities throughout the United States and Canada. This publication is the re- 
sult of the information which was received. The responses have been grouped 
into four sections in this document. In each section the responses are listed 
alphabetically by name of institution. 

All responses have been included as received, except for minor editing 
and abbreviation of some lengthy submissions. The reader is Invited to analyze 
the material and to extract what he considers useful. 

The papers indicate that the respondents have been involved in analyzing 
and restructuring both the content and format of science teacher education pro- 
grams. ERIC/SMEAC is pleased to have been able to provide for the dissemina- 
tion of these program descriptions. 



Patricia E. Plosser 
Research Associate 
March, 1973 Science Education 



Sponsored by the Educational Resources Information Center of the United 
States Office of Education and The Ohio State University. 

This publication was prepared pursuant to a contract with the Office of 
Education, United States Department of Health, Education, and Welfare. Con- 
tractors undertaking such projects under Government sponsorship are encouraged 
to express freely their judgment in professional and technical matters. Points 
of view or opinions do not, therefore, necessarily represent official Office 
of Education position or policy. 
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FOREWORD 



Overview 

This publication is the product of a cooperative venture between the 
Association for the Education of Teachers in Science and the ERIC Information 
Analysis Center for Science, Mathematics and Environmental Education at The 
Ohio State University. The project was undertaken to obtain information nbout 
the current state of science teacher education and to seek out practices - 
conceptual and operational - which appear to have promise. Information ob- 
tained will (a) describe the state of the art, (b"^ provide awareness of issues 
related to performance-based certification, (c) identify resource and reference 
materials for science teacher education programs, and (d) provide intellectual 
leadership (or the profession. 

Tlie information reported is the yield of responses to a questionnaire sent 
to all AETS members (approximately 600) and to a sample ^approximately 400) of 
the membership of the American Association of Colleges for Teacher Edncation. 
This mailing was completed in November, ]972. Recipients of the questionnaire 
were asked to prepare a general description of their program and to analyze 
some portion of the program, using a schema provided with the questionnaire. 

Structure of the Document 

This document has four sections. The first three sections (K-12, ele- 
mentary, secondary) contain responses which were submitted according to the 
re-quired format. The fourth section (appendix) contains responses which could 
not be adapted to the format but which are of potential interest to readers 
who may wish to contact the specific institution for information. 

For each institution, the information is presented in the following 
sequence ; 

name and location of the institution 

name and address of individual providing information 

brief program description 

schema format 

list or available materials. 

Not all responses contained all five types of information. In some instances, 
the schema was supplied without an accompanying program description or vice 
versa. 

Analysis Schema 

A schema proposed by one member of the AETS Publications Committee (Roberts) 
was used as a means for analyzing the content of science teacher education 
programs or courses. The schema was chosen as^the format for analysis for two 
major reasons. First, Roberts had used it, modified it, and found it helpful 
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In a variety of curriculum contexts over a period of years. It forces d(R- 
tinctiona while presenting a aimple view of elements of program design and 
their relationships. 



The schema takes the form of an equal! on, roiighly, and relates elements 
of a program in the following way: 



I CONTENT I 



STRATEGY| — ► [OUTCOME (S) 



[EVIDENCE 



Questionnaire respondents were asked to complete a four-column format and were 
asked to list under: 



CONTENT one or more major Idea(s) from the conceptual framework 
for your science teacher education 

STRATEGY for each major idea, the teaching strategy used (NOT just 
the "method" used to implement the Idea) 

OUTCOME(S) from the major idea and strategy stated, list the outcome(s) 
you intend for your teacher candidates 

EVIDENCE the observable evidence you would accept, to establish that 
your teacher candidates hnve attained the outcome (s) 



A second reason for using the schema relates to the fact that performance- 
based teacher education is gaining iriomentum in the planning and conduct of 
science teacher education programs. The schema permits one to examine the role 
of performance-based teacher education by requiring anyone analyzing a program 
to distinguish between the intended outcomes and evidence of their attainment. 
For example, performance-based teacher education Purports to emphasize attain- 
ment of intended outcomes and perhaps pays too little attention to determining 
what these outcomes should be. Perhaps it may pay too little attention to the 
relationship between outcomes and evidence. Sometimes the outcomes and evi- 
dence are assumed to be identical. The AETS Publication Committee wishes to 
point out this important aspect of conceptualizing the relationship between 
objectives and their attainment. 



AETS Publications Committee, 1972-73 
Douglas A. Roberts , Chairman 
Patricia E. Blosser 
Ronald J. Raven 
Alan M. Voelker 

Ronald D. Anderson, ex officio 
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THE ONTARIO INSTITUTE FOR STUDIES IN EDUCATION 
Toronto, Ontario, Canada 



Douj;;laH A. Roberts, F, Michael Connelly, Douglas Campbell 
Department of Curriculum 

The Ontario Institute for Studies in Education 
252 Kloor Street West 
Toronto, Ontario, Canada M5S IV6 
(Telephone: /♦16-923-66A1) 

PROGRAM DESCRIPTION Unservice) : 

Inservice science teac!ier education programs at The Ontario Institute for 
Studies in Education are conducted within the general frarework of the M,Ed, 
program in the Department of Curriculum, and are individually tailored to 
specific needs and interests of candidates. The degree program requires eight 
courses, and six options are available in science education. Courses in sci- 
ence education are generally oriented around philosophical analysis of science 
as a school subject; ways to make sense out of the events of science leaching, 
through analytical schemes considering both content and process of teaching 
and learning; and rationale, justification, implementation and evaluation of 
a variety of approaches to science in ^he school curriculum. The course options 
are designed for elementary and secondary teachers, department heads, princi- 
pals, curriculum consultants, and science teacher educators, 

AVAILABLE MATERIALS: 

Collections of readings, classroom transcriptions, reading lists, etc, 
are available on a limited basis from the three instructors. 



ERIC 



1 



List oiu' (or more) major Lclca(5i) 
from the conceptual tramuwo^k for 
your sciijncc teacher tducation 
proj;ram» 



Science eventUv^tes in knowledge which 
is based on a disciplined process. 
Theory of knovdedge (epistemology) is 
helpful, in part, for a teacher can- 
didate to understand how scientific 
knowledge comes about, and how pupils 
learn it- 



lor each major Idea, state the 
tcnc' ln r. strategy you use (NOT 
! J u £i f. rJK- ' *mc t h od " ) to imp 1 emon l 
that idea. 



Directed analysis of transcribed class- 
room dl logue enables the professor to 
teach candidates how to identify teach- 
er's and pupils' statements and ques- 
tions according to their epistemological 
function: as evidence, backing for con- 
clusion, etc. In this way, what is being 
taught can be related to its basis in 
the discipline of science* 



^ 1 OUTCOME (S) 1 > I EVIDENCE j 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates. 


State tae observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome (s). 


The candidate understands that a 
teacher is both AN authority (on a 
discipline), and IN authority (by 
social contract). Further, he under- 
stands that pupils sometimes accept 
what he says on the latter basis, 
when he thinks they understand what 
he says on the former. 


The candidate can be observed increasingly 
to make provision for pupils to relate 
evidence, backing, truth strategies, etc., 
to the knowledge claims he is teaching. 

The candidate can be observed less 
and less to have the pupils accept the 
knowledge claims he is teaching on the 
basis of his socially determined author- 
ity (that is, by default). 
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SOITHVEST MINNESOTA STATE COLLEGE 
Marshall , Minnesota 



Loo 1. . ^Jowman 

Southwest Minnesota State Colle^je 
Marshall, Minnesota 56258 
(Telephone: 507-537-7217) 

PROGRiVM DESCRIPTION (Preservice) : 



^he Southwest Minnesota State College experiment is a cooperative effort 
with the Physical Science Group, formerly the Education Development Center, of 
Newion, Massachusetts. . The goal of the program is to develop better trained 
tcj^achers of sci ence--elementary science specialists, junior high physical sci-- 
entii:ts, and high school physics and chemistry teachers - who are versatile and 
adaptable . 

The program encompasses an entire four year, interdisciplinary format. Co- 
operating departments included in the major thrust are English, education, mathe- 
matics, physics, and chemistry. New courses, textual materials, laboratory ex- 
perimenLs, and equipment have been developed. 

Features of tlie program include an inquiry centered teaching mode wltr» ics 
accompanying informal laboratory-discussion-serainar classroom environment, 
"inr ramural** teaching experience immediately as freshman and throughout the cur- 
rirulum, early exposure to public schools, integration of many aspects of pro- 
feosional education into the science classroom, coordination of the student's 
mathe^iatics training with the requirements imposed by his science courses, and 
the development of a sense of comradship and pride at the prospects of becoming 
science teachers. 



The freshman level requires the student to enroll in a coordinated English, 
matheiratics , and physicel science sequence. The physical science textual ma- 
terials include College Introductory Physical science. Physical Science II, 
and some PSSC Physics. A concerted effort is made to elevate the student's self 
concept curing this first, elementary science exposure. The inquiry approach, 
DOoilnj> of group data, self teaching, and an almost hundred per cent success 
ratio on the experiments have proven effective. Students seem to come out with 
posftiv^ attitudes. They seem less hesitant to attack new situations than stu- 
deiiuS L- aught along more traditional lines. 

Jhe remainder of the sequen'^e generally follows the same teaching pattern. 
The mathematics runs parallel through the junior year* Physics and chemistry 
are split out into separate courses at the sophomore level and aguin combined 
In a io'Av quarter junior-senior sequence. A shop course is introduced. As- 
pc^ ts '^r professional education which have not been conveniently incor- 

^^iM.i.cd inio tho tJc'enct' sequence are completed via competency based learning 
p.ii U.im'hi . Th*- proj;,vam (mlminates wltn a theoretical physics course and practice 
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List one* (or more) major iclaa(s) 
from the conceptual framework for 
your science teacher education 
program. 



Inherent in science is a systematic 
approach to problem solving: observ- 
ing, analyzing, hypothesizing, model 
building, model testing, and generali- 
zing. An effective teacher candidate 
must understand this process and be 
able to discriminate between these 
developmental stages if he is to trans- 
mit the process to his students. 



STi^TEGY 




For each major idea, state the 
teaching strar.c r.y you use (NOT 
just the **metliO(.^") to implement 
that idea. 



A series of progressive, structured 
experiments are conducted. These ex^ 
periments lead to a definite and prov- 
able conclusion. The students and pro- 
fessional alternately assume the role 
of learner and instructor via an infor- 
mal, inquiry centered environment. 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 


State i'h<=^ observab le evidence 
you would accept, to establish 
that your teacher candidates 
have att:ain':-d the outcome(s). 


The candidate learns to discriminate 
fact from claims. 

The candidate becomes an acute ob- 
server. 

The candidate analyses his actions. 

The candidate learns to work coopera- 
tively in partnership with others. 


Given a set of experimental circumstances 
the student 

1. challenges conclusions drawn by others 
and demands proof, 

2. proposes alternative avenues for con- 
firming conclusions , 

3. can guide his peers in meaningful dis- 
cussion, which ultimately leads to a 
reasonable end. 



teaching. Obviously, the student is responsible for completing the institutional 
liberal arts requirements and is expected to complement his ' .aining with judi- 
cious choices of elective courses. 

A number of laboratory innovations have resulted from this cooperative. 
In addition to the, by now, relatively well known CIPS, PSII, and P.S.S.C, de- 
velopments of inexpensive, yet effective, laboratory devices, two more recent 
innovations are notable: an inexpensive infrared spectrophotometer and a pH 
meter. Both units are designed to minimize the ^'black box*' aspects of instru- 
mentation, while also serving as basic analytical tools. 

AVAILABLE MATERIALS: 

Inexpensive pH meter 

Inexpensive I • R . Spectrophotometer 

Mathematics Materials for Science Students : (Only preliminary, pilot edition in 
print) 

Experiment Chemistry : (Only preliminary, pilot edition in print) 

For materials, contact: Dr. Gerald Abegg 

Physical Science Group 

Newton College of the Sacred Heart 

Newton , Massachuset ts 02159 



THE DIVERSITY OF TEXAS RESEARCH AND DEVELOPMENT 
CENTER FOR TEACHER EDUCATION 
Austin, Texas 



Gene E. Hall 

Research and Development Center for 

Teacher Education 
3.214 Education Annex 
The University of Texas 
Austin, Texas 78712 
(Telephone: 512-471-2344) 

PROGUAM DESCRIPTION (K-12) : not provided. 
AVAILABLE MATERIALS: 

Analysis of Teaching Behavior : procedures for training teachers in a 14 category 
process-oriented system of interaction analysis. $1.50 

Ele ctrical Circuits and Videotape Feedback : presentation of a model lesson and 
SQTTie suggested strategies for approaching conferences based on videotapes 
of students teaching. $.75 

^y^i y^'^^—^^ Comprehensive Personal Assessment System: description of the 

personal assessment and feedback procedures developed at the University 
of Texas Research and Development Center. $1,00 

Self - Conf rontatlon Counselling: A Selective Review to 1972 with Implications 
for Teacher Education : literature review with implications for videotape 
feedback procedures. $1.50 

For materials, contact Dr. Hall at the address given above. 
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STRATEGY 



List one (or more) major idea(s) 
fruui the conceptual framework for 
your science teacher education 
program. 



Personalization: the individualization 
of education based on the personal 
needs of the learner as well as his 
cognitive needs. The developmental 
concept of Concerns of Teachers is 
employed as a basis for sequencing 
instruction. 

InterdiwSciplinary faculty teaming 

The use of a counselor as a key 
faculty member 

Videotape feedback, using a counselor 
and curriculum faculty pair 



For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 



Teacher education training and program 
design that enhances teaming. 

Using a set of University of Texas 
Research and Development Center de- 
veloped assessment instruments , the 
counselor provides a Personal Assess- 
ment Feedback conference to each student 

Both faculty meet with the individual 
student to critique a videotape of the 
student teaching 
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r— 

OUTCOME(S) 



From the major idea and strategy 
you f^l.ated, list the outcome (s) 
you ii\tend for your teacher 
candidates , 



Teachers are first concerned about 
themselves and the situation, so 
present related instruction 

Less redundance between instructors. 
More continuity in program 

The student has increased self- 
knowledge and is better able to assess 
his capability as a teacher 

Increased skill as a teacher in terms 
of interactive behaviors and atten- 
tion to personal needs of his pupils 



EVIDENCE 



State the observab le evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



Reduced concern about being able to 
survive and confidence in being able 
to handle the situation 

Students and faculty feel they know 
more about each other and a lot is 
expected 

Better able to evaluate his own teach- 
ing and interactive skills 

Assessment of teacher's performance 
by the pupils in his class 
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UNIVERSITY OF WISCONSIN-MADISON 
Madison, Wisconsin 



Alan M. Voelker 
Box 64, Education Building 
University of Wisconsin 
Madison, Wisconsin 53707 
(Telephone: 608-262-3530 
or 262-1711) 

PROGRAM DESCRIPTION (Preservice, inservice) : 

\ 

J 

All science teacher preparation programs at the University of*Wiscor 'n- 
Madlson result from joint efforts of academicians, educationists and sch lars 
in general education. Initial program designs are developed by an appropriate 
committee of science scholars and science educators and submitted to the total 
university faculty for modification or approval. This procedure is followed 
because the teacher preparation program at the University of VJisconsin is con- 
sidered a responsibility of the total university; scientists, humanists, his- 
torians, economists, psychologists, engineers, educationists, etc. The approach 
allows the programs to grow in a realistic stable fashion, withstanding buf- 
feting from untested passing fads. It also reflects the position that the pro- 
grams must educate for personal life as well as the profession to be practiced. 

Every science teacher has an educational obligation which becomes the base 
for the teacher preparation program. That obligation is bringing the student 
and his environments, particularly the natural environment , together at a func* 
tional level. We see science as an effective way of interpreting natural phe- 
nomena. In the total preparation of the science teacher, science is viewed as 
a way of studying natural phenomena, man's understanding of natural phenomena, 
and man's way of using knowledge in his daily life. 

One part of the teaching of science involves knowledge of the conceptual 
structure of science, the philosophic structure of science and the relationship 
of science to society. This phase of the program is, of necessity, the province 
of scholars in the discipline. 

A second part involves the teaching act as it relates to how people come 
to possess different kinds of knowledges, skills, habits and/or attitudes. 
Such factors include the structure for teaching, a psychology of learning, and 
a philosophy of curriculum development- This part is the province of scholars 
in the respective areas. 

A third part of the program lies with the "general education*' of the pro- 
spective teacher, often described as literature, art, social studies. These 
experiences reveal to the prospective teacher that science is essentially one 
of the humanities. 
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CONTENT 



STRATEGY 



List one (or more) major idt'a(s) 
from the conceptual framework for 
your science teacher cducaMon 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 



In order to facilitate children's 
learning of science it is necessary 
to understand the interrelationships 
and interdependencies of a structure 
of science, interpretations of chil- 
dren as learners and conceived be- 
haviors of instructional personnel. 
This requires that the teacher can- 
didate (1) understand the conceptual 
knowledge of science, the means by 
which science gathers, generates, 
and evaluates this knowledge j and the 
means by which these knowledges and 
skills are applied to problems of 
daily living; (2) understand the 
results of research in science edu- 
cation and education regarding the 
natux-e of concept learnings skills 
acquisition, and attitude formation; 
and (3) understand the results of 
research on the nature of the teach- 
ing act. 



Teacher candidates interact with chil- 
dren , peers , experienced teachers and 
university research scholars from the 
sciences, social sciences , humanities , 
science education and educational 
foundations in hypothetical and simu- 
lated field-clinical experiences. 
This enables the candidate to identify 
the basic elements of instructional 
strategies when planning for the teach- 
ing of science. Findings of scholars 
in science, science education, and 
educational foundations are utilized 
in diagnosing children's learning 
problems and analyzing their develop- 
mental patterns . 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



1. The candidate is able to analyze 
conceptual schemes related to the 
several dimensions of science and 
identify those aspects appropriate 
to learners of specified character- 
istics and then develop learning 
sequences appropriate to these 
learners . 

2. The candidate is able to apply 
research knowledge from science and 
education to diagnose children's 
learning problems in science. 

3. The candidate is able to identify 
and utilize techniques for improv- 
ing his own teaching behaviors. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



1. The teacher is accepted as both an 
academician and an educationist. 

2. Through the use of hypothesized ^ 
and simulated situations such as micro- 
teaching) the candidates demonstrate 
the ability uo design instructional 
sequences, analyze feedback data re- 
garding student learning as a reflec- 
tion of their own behaviors, and employ 
this information in redesigning these 
sequences . 

3. In a variety of clinical settings, 
the candidate designs and implements 
science learning sequences which demon- 
strate a recognition of the aforemen- 
tioned interrelationships and inter- , 
dependencies • Their application in a 
particular instructional context pro- 
vides further evidence that these 
competencies have been acquired. ' 
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AVAILABLE MATERIALS: 

Ten minute science microteaching video tapes - all sciences • 6-8th grades. 

Send blank 1" or 1/2" tape. We will dub from our master to your blank. 
We have Ampex and Sony equipment. 

Videotaped teaching credentials (Samples) . Teacher candidates have made a 

collage of teaching situations for employer references. Send blank 1" 
or 1/2" tape. We will dub from our master to your blank. We have Ampex 
and Sony equipment. 

Learning package for secondary science teachers. Includes objectives, activities 
and evaluation measures for both the methods course and the practicum 
experience. 

For materials write tc: Dr. Miles A. Nelson 

Teacher Education Building 
225 N. Mills Street 
Madison, Wisconsin 53706 
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SECTION TWO: ELEMENTARY SCHOOL SCIENCE TEACHER EDUCATION PROGRAMS' 
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THU AMERICAN UNIVERSITY 
Washington, D»C. 



Leo Schubert 
Chemistry Department 
The American University 
Washington, D.C. 20016 
(Telephone: 202-686-2332) 

PROGRAM DESCRIPTION (Preservlce) : 
Not provided. 



AVAILABLE MATERIALS: 

Introductory Science: A Chemistry Department Institutes A Science Education 
Program. (Reprinted from the Journal of College Science Teaching , February, 
1972.) 
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List one (or more) major Idca(s) 
from the conceptual framework for 
your science teacher education 
program. 


For each major idea, state the 
teaching strategy vou use (NOT 
just the '^method*') to implement 
that idea. 


Elementary school teachers are needed 
with appropriate science content 
experience and sensitivity to the 
philosophies involved In teaching 
the curricula developed by the sci- 
ence curriculum Improvement groups. 


A course was designed at The American 
University by the Chemistry Department. 
It Is a preservlce science course re- 
quired of all students majoring In 
elementary education. It ig fundamentally 
one In science content which was deter* 
mined by melding the material used In 
four, nationally-funded, elementary 
school science curricula: Science Cur- 
riculum Improvement Study (SCIS), 
Sclence-A Process Approach (SAPA),, 
Conceptually Oriented Programs in Ele- 
mentary Science (COPES) , and Elementary 
School Science (ESS). The laboratory 
work employs the same kits, equipment, 
and activities as are used In these 
national programs. Sufficient skills 
and content mastery are developed to 
enable the student to teach science to 
a class of children (as distinguished 
from mlcroteaching) during the course. 
The student has the option of select- 
ing the materials and the lesson to 
be taught. 



ERIC 



16 



OUTCOME (S) 



EVIDENCE 



1 



Prom the major idea and strategy 
you stated, list Lhe outcome(s) 
you intend for your teacher 
candidates. 



1. Candidates gain necessary science 
content experience. 

2. They become sensitive to the 
philosophies involved in teaching 
the curricula developed by the 
science improvement groups. 

3. They become knowledgeable and 
perceptive about the approaches 
which scientists find useful in 
studying scientific phenomena. 

4. They learn a science curriculum 
which they may choose to implement 
as elementary school teachers. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(8). 



1. Test results 

2. Observation of students teaching 
the children. 

3. Test results of children. 
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AUSTIN PEAY STATIC UNIVERSITY 
Clarksville, Tennessee 



Carl Stedman 

Austin Peay Sta*:e University 
Clarksville, Tennessee 37040 
(Telephone: 615-648-1497) 

PROGRAM DESCRIPTION (Preservice) : 

Preservice teachers in elementary education are currently required to take 
one vear of science as part of their core requirements at Austin Peay State 
University. After admission to the School of Education, they are required to 
take an additional sequence of three courses in science which are specifically 
designed for them and for which they receive nine hours of credit. Although 
these courses are identified as earth science, physical science and life science, 
methodology is heavily integrated into the sequence and no special methods course 
in science is required. The following presentation is directed to this three 
quarter sequence in science education. 

Basic Assumptions and Skeletal Program; 

Two comprehensive principles affect the planning and teaching throughout 
the sequence: (1) it is assumed to be of prime importance that science should 
be presented to prejervice elementary teachers in a way similar to the way they 
will eventually be expected to teach it, and (2) it is further assumed that stu- 
dents learn best in a teaching-learning environment which enables them to become 
personally involved and active in their learning. 

These two assumptions are viewed as having special importance because of the 
generally accepted belief that "teachers teach as they nave been taught*" To 
state this posture briefly, it is assumed that you do not encourage preservice 
teachers to eventually deal with science as an investigative enterprise in their 
own classrooms by lecturing to them about the merits of this approach* 

(Continued on p. 21) 

AVAILABLE MATERIALS: 

Preparing an instructional package of science materials for elementary school 
children ; (note: general guidelines appropriate for high school also). 
Send self-addressed and stamped envelope. 

For materials , contact Dr. Stedman at above given address* 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 


For each major idea, state the 
teachin , scrategy vou use (NOT 
just the "method'*) to implement 
that idea. 


Individualizing science instruction 
demands an understanding of sequenc- 
ing instruction, specific methodo- 
logical procedures, and communication 
skills. 

Preservice teachers should develop 
a conceptual understanding of the 
nature of scientific investigation 
and the process skills necessary to 
pursue truth, and should be able to 
relate this appropriately to children. 

1 


Preservice teachers will develot) 
their own instructional package 
of learning guides and materials. 
The package will be designed for 
a specific grade and ability level, 
and it will follow a field-test, 
revision, field-test cycle with ele- 
mentary school children serving as 
subjects. 

Preservice teachers engage in specific 
activities to learn process skills, 
to analyze research strategies and 
reports in terms of the adequacy of 
the processes employed, and plan, 
organize and conduct an investigation 
which would be appropriate for an ele- 
mentary school child to pursue, or to 
participate in as an assistant inves- 
tigator with teacher guidance. Stu- 
dents must identify those processes 
which children can participate In and 
the role the child will play In the 
total investigation, with special 
eiuphasls on the concrete rather than 
the abstract elements of the investi- 
gation . 
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EVIDENCE 



From the major Idea and strategy 
you stated, list the outcome (s) 
you intend for your teacher 
candidates . 



The preservice teachers learn that 
careful planning and adequate communi- 
cation is essential in successful 
instruction; that successful student 
lear ning is as much the responsibility 
of the teacher as the student; and 
that students are capable of self- 
learning if they are provided with 
interesting and adequately prepared 
instructional materials- 



The preservice teacher confronts a 
situation where abstract thinking must 
be differentia ted from concrete opera- 
tions in pursuing investigative ques- 
tions generated by children or ar- 
bitrarily by the teacher- They also 
participate in a learning situation 
with children rather than for children 
which will generate the idea that 
science is an active search for data- 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s) - 



1- A prepared instructional package 
with specific objectives, a sequenced 
design to satisfy these objectives and 
active student involvement provisions; 
plus an evaluation instrument to mea- 
sure the objectives. 

2, A list of specific revisions made 
after the field test with a rationale 
for these revisions provided. 

3, Successful completion of the pack- 
age by a child after the initial field 
test. 

Preservice teachers will; 1) state a 
hypothesis, identify the controlled, 
responding and manipulated variables, 
design an experiment, conduct it, 
collect and communicate data and draw 
legitimate conclusions; 2) identify 
those aspects of the investigation 
which will be primarily handled by 
themselves and those performed by the 
children*, and 3) identify the limitations 
of their approach and state why their 
conclusions must be regarded as tenta- 
tive - 
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PROGRAM DESCRIPTION (Continued): 



Skeletal Program 



COURSE 




MAJOR '^CONTENT" 


METHODOLOGICAL EMPHASIS 


Course I 




Nature of Science 
Basic Earth Science 
Concepts & Principles 


Large group instruction 
Lesson plan preparation 
Teaching a lesson to peers 
and/or children 


Course 11 


> 


Basic Physical Science 

Conceo t s & Pr incinle s 
Individualized Instr. 
Learning theory 


Small group lab work 

TnH "f vf Hii ill "f i^pfl 1 nfl t"Tiir t" nn 

Preparing and field testing 
an instructional package 

Textbook examinations for 
evaluation of topics & 
methods of presentation 
vs. learning theory 


Course III 




Basic science processes 
Conducting investigations 
Ecological field activities 


Conducting a simple investi 

gation; New Curricula; 
Process lab activities 



Description of Courses: 



Course IiEarth Science 

Course one has three basic emphases: the nature of science, basic concepts 
of earth science, and large group teaching strategies. Students are initially 
led to develop a personal understanding of the nature of science and prepare a 
written statement of their own philosophy of science. Various individuals' 
definitions of science and philosophical perspectives are reviewed and discussed > 
and attention is given to the EPC document, "Education and the Spirit of Science. 
As various definitions and statements about science are reviewed, the students 
are asked to translate their meaning in terms of how science should be presented 
to elementary school children. 

The "coverage^* in earth science is decided through a cooperative effort 
between the instructor and students. Small groups or teams are formed and meet 
\7ith the instructor to make initial plans fox presenting some conceptual area 
of earth science to the class. After these initial meetings, each student in 
the group begins to plan and develop his o\<m mini-^lesson and the majority of the 
students schedule one or more individual conferences with the instructor for 
further assistance • During the time that the students are planning for their 
presentation, classroom instruction is designed to assist them in these efforts. 
For example, such areas as writing objectives and planning evaluation for them, 
strategies for achieving maximum student involvement, organization and manage- 
ment of the classroom for instruction and similar instructional components that 
are directly related to the eventual task the stndents will perform are stressed. 
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Also, prior to the presentations by 'che students, the instructor teaches a 
number of model lessons in which a variety of techniques, strategies and materials 
are illustrated. A major commitment to get other students involved personally 
In their mini-lesson is accepted by each student • Evaluation sessions are sched- 
uled at intervals during the student teaching sessions so ftiat their successes 
and failures can be reviewed and discussed. The intent is to constructively 
criticize so that teaching competency and self -evaluation skills will be in- 
creased positively . 

One important rationale for beginning this sequence with a group instruction 
methodology is that the majority of the students have come from traditionally 
oriented school systems. An attempt is therefore made to begin with the familiar 
and progress to the unfamiliar, i.e. individualized, self-directed and problem 
solving methodologies. 

During this past year, approximately fifteen percent of the students also 
taught their mini-lesson in local classrooms. Although this extension of the 
course is now voluntary, it is hoped that more local classrooms will be made 
available in the future so that all of the preservice teachers have a similar 
opportunity to work directly with elementary school children. 

Course II: Physical Science 

Organization of the course in physical science consists of two general 
phases: a preliminary-planning phase which deals with the learnings associated 
with the construction of instructional lessons and materials for children, and 
the ''content" phase which consists of some of the basic ideas of physical science 
which are appropriate for inclusion in elementary school science programs. 

Students are introduced to the theoretical aspects of learning theory and 
how this theory can be implemented in developing an individualized instructional 
package of learning materials for children. Students also study physical sci- 
ence through three different methodologies: (1) individualized carrel experiences 
which perform the dual function of serving as instructional package exemplars; 
(2) small group lab session; and (3) independent library work. 

Each student begins by selecting an area of instruction and grade level for 
developing an instructional package. This package consists of: 1) a set of 
objectives; 2) an evaluation instrument; 3) a collection of materials and supplies 
necessary for the instructional experience; and> A) a single topic or idea which 
can be developed in about thirty to forty-five minutes. Students are free to 
develop a package that is oriented toward cognitive outcomes or affective ones, 
toward content or process, or toward some combination of the content-process- 
technology-social implication maze of science teaching. After completion, the 
product is field tested on an elementary school child. Problems are carefully 
noted, revisions are made and another field test is planned. 

Carrels were set up ±u the room for the individualized Instruction in physical 
science. Cafeteria tables served as a base for peg board and fiberboard parti- 
tions and each table served as a base for two carrels. Topics included some of 
the basic concepts developed in CIPS such as mass and weight, density, heat and 
thermal expansion of liquids and solids plus additional concepts such as levers 
and mechanical advantage, the difference bet^«7een observation and inference, the 
chemical i:ature of acids and bases, etc. 
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Small group lab sessions were conducted around the Ideas of inquiry and 
problem solving, series and parallel circuits, kinetic and potential energy, 
force and work.- COPES materials were integrated into the instruction for energy, 
force and work. 

After about three weeks of group instruction, the class was divided into 
four sub-groups. One group would work on the carrel activities during the regu- 
lar class period, another would work in the library analyzing elementary science 
texts in tefms of sequencing instruction and learning theory applications > and 
two groups would work with the instructor in small group lab sessions. The group 
were rotated and class attendance was expected for the lab-discussion group, but 
the carrel activities and library work could be completed at the student *s con- 
venience . 

Cnurse III; Life Science 

Course three provides more individual freedom and the students work on 
several investigations of their choice. A supporting rationale for this method* 
.)logy is based upon the premises that; 1) they have been progressively developing 
skills and attitudes for self learning, 2) they have developed a more compre- 
hensive understanding of the nature of science and the processes used in inves- 
tigating problems of interest, and 3) most of the students have taken a formal 
course in biological science and have a more adequate conceptual background in 
this discipline. 

Each student selects one or two problem areas within a life science context 
and does independent study in this area of interest. Most of these efforts are 
expended through reading independently and a paper is written which summarizes 
these efforts. 

Several noteworthy exceptions to this approach have been the conducting of 
interviews to assess community attitudes toward sex education, abortion and 
birtl-* control; the preparation of a slide presentation concerning local pollu- 
tion problems; the building of a portable greenhouse that could be used in an 
elementary school classroom; efforts to review and prepare ecological classroom 
materials, and visitations to local science classrooms to assess various teach- 
ing strategies. 

Students are also asked to conduct a simple investigation of a problem 
solving nature in the life sciente area. These investigations take on a 
"science project" flavor ^ are usually of short duration, and require practice 
with such processes as hypothesis formation, data collecting and communicating, 
data interpretation, and formulating conclusions. Such problems as the amount 
of water needed by a geranium, the oxygen production of various aquatic plants, 
bacterial counts above and below a source of local water pollution, and an 
analysis of dust particles in various samples of air are just a few of the in- 
vestigations that have been conducted in the past. 

The majority of the class instructional time is devoted to the procedures 
for conducting an investigation, outdoor ecological field studies for elemen- 
tary school children, and the detailed examination of the new curricula recently 
made available, with emphasis on ESS, SCIS and S-APA. 
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CALIFORNIA STATE COLLEGE 
Bakersfield, California 



David H, Ost 

California State College 
9001 Stockdale Highway 
Bakers£ield, California 93309 
(Telephone: 805-833-2126) 

PROGRAiv' DESCRIPTION (Preservice, inservice) : 

The science and mathematics teacher education program at California State 
College at Baknrsfield is based on a model being developed with the aid of a 
grant froi^i the National Science Foundation, The model has three components: 
a .preservice component, an inservice component, and a student teaching com- 
ponent. 

The preservice component is part of the normal preparation of elementary 
teachers which consists of professional preparation courses, methods courses 
in social studies and language arts, as well as a science/mathematics methods 
course. The science/mathematics methods course is team taught by a specialist 
in science education and one in mathematics education. The course has three 
phases: 1) activities, 2) a philosophical orientation, and 3) a study of the 
cognitive characteristics of children. The activities are problems which are 
posed to students for in-depth study. As an example, the teacher candidate 
might be cliallenged to "make a burglar alarm system which would be both prac- 
tical and inexpensive to make." In the course of examining this problem stu- 
dents will deal wich concepts involving science, mathematics, social .studies, 
and other areas. He will also design and manufacture a system using materials 
and tools from a design laboratory (metal and woodworking shop) which is avail- 
able to hiiii. /Ithough the burglar alarm activity is an idea of the USMES* 
project, materials and ideas from ESS, SCIS, and S-APA are also used. The 
purpose of r.hese activities is; 1) to expose teacher candidates to a concrete 
example of a model of teaching, 2) to examine scientific/mathematical systems, 
3) to help gair insights into learning processes, and 4) to provide examples 
of materials appropriate for use with elementary children. The activities all 
have the following characteristics: 1) they involve in depth study of "real" 
problems, 2) the emphasis is on the processes involved, 3) the problems cut 
acros.9 normal subject matter boundaries, 4) the problems are activity-centered, 
mostly involving manipulative materials, and 5) they involve students in making 
decisions shout the direction of activities. 

The second phase of the inservice component is a philosophical orienta- 
tion. Although philosophy is dealt with during the activities phase, it is 
also dealt with in the abstract through readings. These readings include books 
like Holt^s How Children Fail and Postman and Weingartner 'a Teaching as a Sub- 
versive Activit y^ as well as papers by Glasser, Bruner, and others. The third 
phase is the study of the intellectual characteristics of children. This phase 
includes the interviewing of children using Piaget-type tasks in order to study 
the variety and type of intellectual strategies available to children. 
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List one (or more) major idea(s) 
f r oin the conceptual framework for 
your science teacher education 
program. 



It is important for the teacher can- 
didate to see science as a social 
process — not as an isolated and 
esoteric activity. Science is not 
isolated from other areas of humavi 
endeavor and can be used to solve 
"real" problems . 

Teacher candidates need to understand 
science as an inquiry process rather 
than a collection of facts and iso- 
lated concepts. 



Teacher candidates need to understand 
the cognitive and social character- 
istics of the students they are to 
teach. 



Teacher candidates need to understand 
that in order to meet the individual 
needs of their students they need to 
involve the students in the decision- 
making processes that affect them. 



For each major idea, state the 
teaching strate?>y you use (NOT 
just the "method") to implement 
that idea. 



Teacher candidates are challenged with 
problems which involve the personal 
concern of the candidate and which cut 
across traditional subject matter 
boundaries (i.e. science, mathematics, 
social studies, etc.) 



Teacher candidates are asked to work 
out strategies of inquiry for solving 
problems. The classroom questioning 
emphasizes diversity and what the can- 
didate did rather than what answer he 
came up with# 

Teacher candidates study the develop- 
mental psychology of Piaget. They use 
selected tasks to interview students of 
varioufe ages and use that information 
to analyze their thinking processes. 
They also observe and Interact with 
students in a classroom situation* 

In examining the problems which make 
up a bulk of the course the candidates 
are put in the position of defining 
those problems, making up strategies 
for solving them, and evaluating the 
results . 
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From the major idea and strategy 
you stated, List the outcome(s) 
you intend for your teacher 
candidates . 


State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


The teacher candidate understands 
science as a social process involving 
"real" problems and which can be 
unified with other areas of the cur- 
ricvilum. The candidate emphasizes 
this with his students. 

The teacher candidate understands 
that the important part of science is 
Its method rather than its product 
and consequently emphasizes this in 
his class, 

Tlie teacher candidate realizes that 
students have different learning and 
social characteristics. He also 
realizes tliat children's thinking 
processes are not necessarily the same 
as adults ' , 

The teacher candidate vdll understand 
the importance of decision-making as 
an outcome of education and its role 
as a strategy for teaching. 


Observing the teacher candidate teaching 
science to students by using problems 
which involve mathematical and social 
studies principles as well as science, 
and which the students view as relevant. 

When the teacher candidate teaches scienc 
he allows students to make up their own 
strategies for solving problems. His 
questions in clads are about method rathe 
than results of the inquiry. He accepts 
diversity of results rather than fishing 
for specific answers- 

The candidate provides students with 
materials to learn from which are com- 
patible with the students' learning 
characteristics and which are flexible 
enough to te dealt with by different 
children. 

The candidate will allow his students 
to make up and solve problems as well 
as decide upon the procedures and the 
criteria of evaluation of results. 



26 



Running parallel to the preservice component, the inservlce component has 
three phases: 1) the summer workshop, 2) inservice seminars, and 3) in class 
facilitation. The summer workshop is similar in intent and method to the 
preservice science/mathematics method course except that a social studies per- 
son, and an expert in learning characteristics, joins the science and mathe- 
matics specialists. This team of four works with selected potential direct- 
ing teachers in innovative methods and materials for teaching elementary mathe 
matics, science, and social studies; using communication skills; and examining 
the learning characteristics of children. The emphasis of the second phase 
inservice seminars - is on the supervision skills needed to provide feedback 
to student teachers. Some time is also spent on helping and encouraging in- 
service teachers to open up their classes, use manipulative materials, and 
unify their science/mathematics program. The third phase - in class facili- 
tation - is designed to help inservice teachers use these materials and method 
in their classes. One member of the college team serves as a sort of science/ 
T.athematics supervisor. He visits classrooms, makes suggestions for activitie 
and sometimes helps teachers start activities. In summary, the inservice com-- 
ponent is designed to lay the groundwork for student teaching and to help 
identify understanding and sympathetic classes for student teachers to work in 

The output of the inservice and preservice components is combined in the 
student teaching component* The student teaching component is supervised by 
two members of the inservice component staff along with the directing teacher. 
These two college supervisors have worked with the student teachers as well as 
with the directing teacher prior to student teaching. One supervisor is an 
expert in language arts and social studies while the other is an expert in 
science and mathematics* The student teachers and directing teachers are 
"matched" using criteria of dogmatism, rigidity, and personality factors mea- 
sured by tests administered to both preservice and inservice teachers. 

I>niile the various parts of the teacher education program described above 
are certainly not new, we feel that the combination of experiences offered to 
our students, both preservice and inservice, has real possibilities. 



* (Unified Science and Mathematics for Elementary Schools) 
AVAILABLE MATERIALS: (Not listed) 
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CAMPBELL COLLEGE 
Buies Creek, North Carolina 



Peter A. Wish 

N.^rth Carolina State University at Raleigh 
Department of Math and Science Education 
Poe l^all, Room 326-D 
Raleigh, «crth Carolina 27607 
(Telephone: 755-3171) 

PROGRAM DESCRIPTION (Preservice) : 

Todays college graduates, who select elementary school teaching as a pro- 
fession, are confronted by a number of challenges generating from two current 
inoveTnents or trends in elementary school teaching: one, the movement towards 
increased acceptance of the federally funded elementary curriculum projects ; 
for example, those proposed by such groups as the American Association for the 
Advancement of Science, The Elementary Science Study, and The Science Curricu- 
lum Improvenent Study; two, the trend toward increased emphasis on enviromnantal 
education. Some of the challenges evolving from these two movements are as 
follows: (1) Learning science through science processes as well as science fact; 
(2) student " centered investigation into the realm of science; (3) development 
of new courses and programs in environmental science and in some cases an en- 
tire K-12 environmental curriculum; (4) a more field-centered or out-of-doors 
approach to the biological sciences; (5) modifying methods of student evaluation 
with a focus on de-emphasizing grades as a major instrument of motivation. 

With the above challenges in mind, Basic Ecology for Elementary Education 
Majors was developed • Hopefully this unique departure from the more traditional 
type of biology instruction will enable the student to be better prepared to 
meet these challenges of modem elementary science teaching. The new approach 
is characterized by the following concepts: approaching our environmental crisis 
through an understanding of four major ecological principles (adaptation, change, 
diversity, interrelationship); utilizing a field-centered or out-of-doors ap- 
proach to biology; obtaining course diversity through the use of contrasting 
field studies while maintaining course unity by emphasizing scientific processes; 
evaluating through the use of the scientific method of writing; teaching science 
through student-centered investigations. The six characteristics enumerated 
above comprise the conceptual scheme for the course Basic Ecology for Elementary 
Education Majors. Elaboration on each of these concepts is as follows: • 

Pour major ecological j)rinciple3 * Four major ecological principles: adapta- 
tion, change, diversity, and Interrelationships are fundamental to Sin understand- 
ing of our environmental crisis (Klimas, 1969). One of two methods may be used 
to expose the student to our environmental problems. First there Is the block 
method. A four to five-week period consisting of lectures, slide programs, films 
and student panel discussions centering around the theme population, pollution, 
and politics. This crisis block seems to be more effective when presented at 
the end of the course, as opposed to the beginning, because the student has ex- 
perienced weeks of ecological training and thus is more capable of absorbing and 
understanding the ecology of our environmental crisis - 
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CONTENT 



STRATEGY 



List one (or more) major IdQa(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the "method'*) to implement 
that idea. 



Four major ecological principles are 
used as the focal point for all course 
content, process and methodology, 
(Diversity, Change* Adaptation, In- 
terrelationships) 



Course diversity through contrasting 
field studies. 



Course unity through scientific 
processes > 



Student-centered investigation. 



Field trips and field studies are de- 
signed to emphasize these four principles 
By giving the student the opportunity to 
work out of doors, he is also given a 
change to discover living examples of 
these four principles in their natural 
environment . 

Each of the field studies Involves the 
student in an investigation of very 
diverse habitats. 

Prior to entering the field, the student 
is given a list of problem statements. 
He then observes, collects, analyzes 
data; draws conclusions in an attempt 
to answer problems • 

Once in the field the student is free 
to investigate on his own. He decides 
what is to be observed, collected, ana- 
lyzed, etc. 
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Ol!TCOMC(S) 



■MS 



EVIDENCE 



From the- m.Tjor idea and strategy 
you stntod, list the outcoiTie(s) 
yon intend for your leachcr 



The potential elementary science 
teacher vill recognize these four 
principles: of Gcolop,y as the major 
components of all outdoor environ- 
mental study. 



The potential teacher will recognize 
the fact that some field experiences 
are moro interesting than others • 
Thus course diversity will enable 
a variety of experiences to occur and 
inturn meet individual interest more 
efficiently . 

The potential teacher recognizes 
that scientific processes are the 
same for all field studies. Regard- 
less of their diversity, each study 
involves; observing > collecting and 
aralyzing data, etc. 

Students J when investigating on their 
own, often time discover things not 
included in a teacher's course out- 
line. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcomc(s). 



1. The student will be able to orally 
describe the field experiences 
relative to these four principles. 

2. Given an oral list of statements per- 
taining to examples of how these 
principles exist in nature, the stu- 
dent will be able to identify the 
principles. 

During the oral exam, the student will 
be able to list at least three reasons 
for his liking a particular field study. 



The students will be able to write up 
their field reports using the scientific 
method of writing. A behavior that re- 
quires an understanding of scientific 
processes . 



The student will be able to describe any 
"un-planned-f or" experience that happened 
to him during his field studies. 
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The second method could be termed the Integrated method. While still in 
aa experimental stage, this approach will attempt to correlate specific environ- 
mental problems to a specific field study. For example, field study-I involves 
the aquatic ecosystem and accompanying the study will be a set of lectures, 
panel discussions, films, etc. on the ecology of water pollution. All environ- 
mental problems are analyzed in such a way as to dramatize the four major eco- 
logifcal principles mentioned above. 

A field centered approach . Use of the indoor laboratory has nearly been 
abandcned. Equipment, as well as students, has been packaged to function where 
the action is; out-of-doors. The four major ecological principles mentioned above 
come to life in the form of well-structured field studies. Preparation is the 
key word at this point. Before entering the field, the student is first prepared 
through the use of a specially constructed visual aid instrument (a 2.2 color 
slide program) that demonstrates the field methodology to be used fox a particu- 
lar study. Ideally, three major field studies, each lasting approximately three 
Vv^deks, will comprise the core of the course; a study contains two or three field 
trips lasting approximately 3 to 4 hours each depending on the nature of the 
study. The field trips utilize local surrounding environments thus providing 
easy access and more efficient use of time. Each study is characterized by con- 
trasting habitats in order to accent the four ecological concepts. For example, 
field study-I, A Comparative Analysis of Two Fresh Water Ecosystems, contrasts 
the interrelationships, adaptations, diversity, and change operating in a ;pond 
to that of a stream. 

Course diversi ty throug h contrasting field studies * Each major field study 
is different; for example, field study-II is An Analysis of North and South Fac- 
ing Slopes in a Deciduous Forest and thus takes the student into a new and very 
different environment. Course diversity of this nature is extremely important 
for the student simply because students are diverse in aptitude as well as in- 
terest. Interest, enthusiasm and achievement may run high for some students 
when operating in field study-I, the. aquatic ecosystem; however, other students 
may find the pathway to ecological understanding much more accessible when con-- 
fronted with field study-II, the terrestrial ecosystem. The concept of course 
diversity thus offers many new and exciting environments for the student through- 
out the entire course as opposed to spending the entire semester in just one habitat. 

Course unity through scientific processes > The field studies cited above, 
though strikingly different to the student, are approached through emphasis on 
the scientific processes to learning. The student is challenged by a list of 
problem statements relevant to the study in question; he then goes into the field 
where he observes, collects, and analyzes data in an attempt to draw conclusions 
necessary to support a hypothesis. This procedure characterizes all major field 
studies enabling a thread of unity to run throughout the entire course. Since 
science processes (the behavioral patterns of scientists) act as the common de- 
nominator for many types of science and discovery, they are emphasi:.-ed more than 
science fact. However, the student is equipped with a portable field library 
containing books relevant to the study in question. The text and references 
vary in difficulty thus challenging the slow as well as the fast learner. The 
students use the field library to obtain only those facts relevant to the problem 
statemtiit contained within the study. 
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The scientific method of writing as an evaluation instrument . The student 
is required to write up the field studies using the scientific method of writing. 
The method focuses on five main steps s problem statement, hypothesis, review of 
literature, analysis of data and conclusion. After operating in the framework 
of scientific processes and field discovery, this task becomes quite feasible 
for nearly all students. Evaluation consists of oral presentation and defense 
of the field report on a one-to-one student-teacher basis. Together, student 
and teacher determine what grade should be assigned to the study. Tlie student 
is encouraged to center the defense of his field report around the four major 
ecological concepts mentioned above. At least fifty percent of the student's 
grade is determined in this manner. The student does the work; therefore the 
student has earned the right to determine what grade should be assigned to the 
study. 

Student-centered investi^atiPUS . Upon arrival at the field site, the students 
are divided into teams and assigned a field station. Each station is equipped 
with all the materials necessary for investigating the immediate environment. 
From this point j the student makes all the decisions as to what he will observe, 
record, and analyze. The course instructor is considered a part of the student 
library and present only to guide the student, when necessary, into a more pro- 
ductive line of discovery. This new approach, which the author calls student 
participation in learning , produces encouraging results; not the least of which 
is a student who begins to think, reason, and wonder about the complexity of his 
environment . 

Summary . The author believes there is a need for preparing our future ele- 
mentary school teachers to meet the challenges of modern elementary science teach- 
ing. With an ever increasing emphasis on the discovery ' method to learning sci- 
ence and environmental education, this needed preparation can be facilitated by 
exposing the future teacher to a new biology while still in college. New courses, 
specifically designed to meet the needs of these students, must replace the more 
traditional indoor laboratory and scientific fact centered approaches to science. 
Basic Ecology for Elementary Education Majors was: developed to achieve this goal. 

The conceptual scheme for the course is suggested as a framework for life 
science courses in junior high school and high school levels. The only modifi- 
cation necessary would occur in the nature of the field studies because of the 
variability in immediate out-of-doors enviroments. 



Klimas, John. "Ecology, Why You Must Teach It." Grade Teacher Magazine , 1969,86(5). 
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AVAILABLE MATERIALS: 

Course outlines are available for the fall and spring semesters, (Course 
mechanics are greatly Influenced by season of year.) FREE 

Four different Field Studies are available. 

1) Aquatic: Comparative Analysis of Pond vs> Stream , 

2) Terrestrial: Analysis of North-South Facing Slopes in a Deciduous Forest * 

3) Old Field Succession in the Piedmont of North Carolina . 

4) Comparative Analysis of Soil Types in the Piedmont of North Carolina . 

Approximately 25c to 500 per copy to cover duplication and postage. 

Copies of actual student reports, written in scientific method of vriting, avail- 
able for all four field studies mentioned above. Approximately 75c to 
$1.00 per copy depending on number of pages. 

Slide Programs designed to prepare the students for the field studies (depictinp 
equipment, fiexd methodology, etc.), have been developed for field studies 
//I; //2; #3. Cost of Duplication approximately 35C per slide. 

For materials vnrite to: Mr. Peter A. Wish 

Instructor of Natural Science 
Department of Natural Science 
Campbell College 
Buies Creek, North Carolina 
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UNIVERSITY OF SOUTH FLORIDA 
Tampa, Florida 



Frank Breit, Fred Prince, H. Edwin Steiner, Jr. 
EDU 308 

University of South Florida 
Tarapa, Florida 33620 
(Telephone: 813-974-2100) 

COURSE DESCRIPTION (PreserviceX; 

"Science for the Child," an elementary science education course at the 
University of South Florida, is based on five major criteria: 

1. It is taught differently than any other courses that elementary educa- 
tion majors may have taken at this University. This approach was used 
to break the pattern of instruction typically offered in the University, 
hopefully stimulating the elementary education majors into examining 
alternative or innovative teaching techniques, including: 

a. performance-based instruction 

b. individualized, self -paced instruction 

c. modularized instruction 

2. It is constantly modified as a result of intensive feedback from the 
participating students. Tev modules used in the course have been im- 
mune from significant revision. 

3. It is presented through the use of multi-media facilities and includes 
a significant proportion of manipulative activities such as we would 
like to find in the elementary science classroom. 

4. Grading is specifically related to performance objectives given to the 
students. The student knows specifically what behaviors he must demon- 
strate and to what degree he must succeed in order to obtain a grade he 
elects to work toward. This specificity has resulted in a clear under- 
standing of course requirements and aids in student selection of appro- 
priate alternatives he may choose. 

5. There is a serious attempt to bring generic teaching skills and know- 
ledge into a close relationship to specific skills and knowledge re- 
quired in teaching science to elementary children. Since our staff 
feels that there is a close relationship between these two areas, 

many performance objectives from generalized education courses are com- 
bined with science teaching objectives in this program. 

These criteria are implemented through a series of thirteen modules or 
learning packets. Each module is useful in developing competencies in a specific 
topic of science education considered important for elementary school teachers. 
The modules provide the student with a plan of attack on the objectives of the 
course. In order to do this, each module contains: 
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a. a "flowchart" which helps guide the student through a sequence of 
activities . 

b. an introduction which includes a rationale for the topics covered in 
the module as well as a list of performance objectives for the module. 

c. study guides (in some modules) to focus attention on salient points 
during reading or other learning activities. 

d. pretests (in most modules) which allow the student to omit certain 
activities if they can demonstrate that they can perform the obiectives 
before entering the module. 

The set of modules is presented to each student at the beginning of the 
course. During an introductory seminar the general philosophy and operating 
procedure of the course is explained by the professor. The students are advised 
to begin their work with the "Introduction Module." This module provides them 
with more information about certain unique aspects of the course as well as 
giving them the chance to plan a tentative scope, order, and time schedule for 
the v7ork they will be performing for the course. Once the "Introduction Module" 
is completed, the students are ready to begin working on the substantive "Dart 
of the course. 

The modules and general goals of the conrse are listed in Table I. Specific 
behavioral objectives related to each goal are omitted due to lack of space. 
The number of objectives related to each goal is, however, included in columns 
three and four. The course objectives are divided into two categories - required 
and optional . The student ^s grade in the course is determined by the number of 
objectives he attains. 
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TABLE I. Modules, 


Goals and Ob:! 


ectives 


MODULE 


GOAL MODULE IS DESIGNED 
TO ENABLE TO STUDY 


REQUIRED 

BEHAVIORAL 

OBJECTIVES 


OPTIONAL 

BEHAVIORAL 

OBJECTIVES 


Introduction 


understand unique aspect of 
the course 


1 


0 


Nature of Sci- 
ence 


improve understahding of science 


2 


3 


Primary Pro- 
cesses of 
Science 


understand processes of 
classifying and measuring 


3 


0 


Designing an 
Experiment 


understand integrated processes 
and design and do an experiment 


3 


2 


Planning for 
Teaching 


write lesson plans which include 
performance objectives, discovery 
techniques and valid -luation 


3 


0 


Approaches to 
Teaching 


understand several discovery 
techniques 


7 


2 


Science 


design and display a "Science 
Corner" project 


5 


0 


Piaget in 
Science 


understand mental development 
and capabilities of children 


1 


0 




administer Piaget tasks and 
analyze 


1 


2 


Periodicals 
for Teachers 


understand characteristics of 
five journals 


1 


0 I 


of Science 


describe five ideas for the 
classroom. 


1 


0 i 




examine resource xaaterials avail- 
able to science teachers and 
gather classroom ideas 






Curriculiim 
Projects 


understand trends in science 
teaching and characteristics 
of new science curricula 


2 


I 

2 ! 

j 


Teaching 


teach and analyze science lessons 
which include discovery techniques 


5 


0 


Recent Issues 
in Science 
Teaching 


gain insight into topics of con- 
cern among science educators 


0 


1 


Ecology and 
the Environ- 
ment 


understand ecological principles 
and plan and teach lessons which 
emphasize the environment 


0 


2 


Your Thing 


select any topic or project to 
improve science teaching 


0 


1 
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UNIVERSITY OF GEORGIA 
Athens, Georgia 



VJilliam Capie 
College of Education 
University of Georgia 
Athens, Georgia 30601 
(Telephone: 404-542-1763) 

PROGRAM DESCRIPTION (Preservice) : 

Competency Based Teacher Education (CBTE) has been hailed as a means of 
remedying many of the ills of teacher training. Although many educators ac- 
knowledge the merits of the concept, they are overwhelmed at the difficulty of 
transforming it into reality. A frequent cry is, ''How can self-paced proficiency 
modules work in an institution built on schedules, credits, grades, and grade 
point averages?'' Because such a problem exists at the University of Georgia 
most progress to date in CBTE has been within single courses. Although meta- 
morphosis is incomplete, present and new programs in Elementary Science are 
significant steps toward a competency based program. 

Modular instruction and field experiences have been combined since Fall 
Quarter, 1970. Elementary Science Methods has been one of three methods courses 
taken in conjunction with Principles and Practices of Elementary Teaching, a 
senior level field experience where students do supervised teaching in Portal 
Schools. Portal Schools are local public schools in which prospective teachers 
gain the practical experience needed to develop and refine specific competency 
requirements. Schools render life situations not "life-like'' simulation, so 
that students are able to function at the operational level rather than being 
limited totally to the theoretical level. Thus, Portal Schools serve as an 
application of the principle of appropriate practice • University and school 
staffs work together in a cooperative enterprise toward the meshing of the the- 
oretical fundamentals with practical experience. Portal Schools are characterized 
by creative practice, integrated approaches and competency-based personalized 
instruction. Generally, Portal Schools are more direct and comprehensive than 
traditional lab or demonstration schools. 

The methods courses have a dual responsibility: they provide raw material, 
ideas and techniques, for use in the field experience; and they have the more 
important, task of helping students develop a philosophy of teaching and a reper- 
toire of techniques which extend beyond the field experience. Science Methods 
is directed t^'.ward approaching science as a process as well as a body of know- 
ledge. Students learn to structure activities which are within the limitations 
of elementary children. They view science processes as both tools and goals of 
instruction. As students use and compare current curricular materials and 
strategies they are encouraged to formulate a philosophy of science teaching. 
Developing the non-central, yet guiding, teaching style consistent with modern 
curricula is difficult for students who must first be convinced that significant 
learning can occur without the dominance of a teacher. The modular structure 
of Science Methods allows college students to experience the same environment 
advocated for children. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 


For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 


Idea — Silence and non-verbal cues can 
be combined to augment, or replace ver- 
bal activity in classroom interaction. 


1. Intern reads or views slide/tape 
description of specific techniques 
to use to aid communication. 

2. Intern is given a "focus assi.^nment" 
to provide direction to teaching. 

3. Intern teaches lesson attempting to 
incorporate a variety of techniaues. 

4. Internuses focus and analysis sheets 
to assess effectiveness of instruc- 
tiona] techniques • 

5. Intern may attempt another focus 
session. 
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OUT COME (S) 



EVIDENCE 



From the major idea and strategy 
you stated^ list the outcome(s) 
you intend for your teacher 
candidates . 



The intern is able to manage class- 
room interaction without verbally 
interjecting himself into discussion. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



During a small group teaching experience 
the intern uses cues and/or silence to 
cause children to 

enter discussion 

continue in comments 

re--evaluate a statement 

momentarily stop discussion 



39 



The first modular learning units were derived from clusters of objectives 
used in a conventional methods program. Subsequent development has led to re- 
placement or modification of nearly all objectives. A different set of modules 
is ur.ed with students interested in primary and middle grades. Modules are 
depicted on hierarchy-like charts which describe sequences in which the modules 
may be completed. Each module is outlined in detail on a flow chart and pro- 
spectus which describes the objectives as well as the entry requirements for the 
particular module. The flow chart also suggests a series of activities which 
should help students master the objectives. Although initial efforts involved 
establishing one activity for each objective, development has progressed so that 
many modules now contain alternate activities. 

During a typical day students can be found working on many different modules. 
Altiiough options within modules are somewhat limited, a wide variety of techniques 
is used throughout the program. Students may be in seminar or discussion sessions, 
viewing video-tapes or slides, reading, doing an activity from a curriculum pro- 
ject or preparing materials for use in the school. Students are invited to seek 
their o\m alternate procedures using all available resources. 

The instructor in this course is free to interact with students to a greater 
extent than is possible in more conventional programs because much of his infor- 
mation sharing function has been absorbed by media-techniques. Students benefit 
from his saving when they are able to have small group seminars and individual 
conferences in lieu of large group instruction. More significantly , the variety 
of activity facilitates spontaneous discussion. Confident that assistance will 
be offered v;illingly, students learn to seek out the instructor or classmates 
when help is needed. Equally important, they learn that they are not foi^ced to 
sit and listen should they be able to progress alone. Small group interaction 
is one of the strengths of the program. Whereas many self-paced or "modularized^* 
programs are, or become, sterile because students have little contact with others, 
discussion and interaction are encouraged. Small group cooperation is effected 
by suggesting that activities be shared and then compared and by including dis- 
cussion questions so that ideas can be nurtured. Students report that they come 
to know the instructor better than in most other courses and that they come to 
know each other better, too. Students fail to realize the extent of other more 
subtle growth. Cooperation and interdependence increases tremendously after a 
few weeks > While skepticism is prominent early each quarter, it largely disappears 
by the time students are cue to apply techniques in the schools. 

Positive changes in attitude are desirable, of course, and may reflect the 
most significant learning that occurs in such an. atmosphere . At present no ef- 
fort h.is been made to formally evaluate the course in this respect. Evaluation 
throughout the program has been designed to measure the objectives of each module. 
Bather than a mid-term and a final, each student has a series of "tests," each 
taken when he is ready. If. the student feels "ready," after reading the objec- 
tives he may use the evaluation as a pretest in an effort to skipjsome or all 
of the activities. A student who does not elect to pretest, proceeds through 
the activities and then requests a post-evaluation. He is then given tasks 
x^rhich require written tespottae or other performance. In the event performance 

\\^{ aii^v]u^t^^ feh«? Fifrud^ftt is directed to Additional activities to remedy the 
difMcuUy. If t\\^ pvuUiijiTft winuv, the ml^undeiratanding is cleared up on the 
spot and the student is free to continue. Thus, all students reach a standard 
level with respect to all objectives. 
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Trie achievenient of course objectives shoving an understanding of science 
and children is iinportantj but not always sufficient to develop a good .qcience 
ceocher. All'may he worth little when twenty to thirty children are introduced. 
The final modules involve a field experience, the component which focuses on 
the interaction betv/een teacher and children and provides the opportunity to 
apply the • techniques of science teaching. Unlike field experience elsewhere 
.students in science methods courses at Georgia are given no specific lessons to 
teach. With the assistance of classroom teachers, they individually select ap- 
propriate lessons based on the specific circumstances encountered in the Portal 
School. Students are urged to attempt a variety of techniques. They attempt to 
evaluate tlieir effectiveness based on the observed performance of their children. 
Both field coordinator and methods instructor are involved in observation and 
analysis of school activity. Free of traditional preparation and much tiring 
cleirical routine, the instructor is placed in a creative role where he can re- 
.spond with individual guidance and relevance. 

Orhe use of self-paced, science instructional modules facilitates the imple- 
mentation of the Portal School concept by allowing flexibility of on-campus 
scheduling. Precise description of experiences in ;[:»rograms such as science allows 
staff to avoid overlapping material in various courses. Individualized pre- 
testing provides the student additional opportunity to prevent unnecessary re- 
dundancy* On-campus instruction takes on more meaning as students are given an 
opportunity to extract relevant techniques, skills, and competencies for direct 
use in the concurrent field situation. Thus the student is provided with an ef- 
fective fram.ework for combining theory and practical experience. The goal in 
science is to have all students develop a similar set of general skills involved 
in teaching science. 

The existing modular methods course and the accompanying field experience 
represent considerable progress over earlier programs.. However, the pressure of 
time and schedule prohibit the repeated practice sometimes necessary before de- 
monstrating competency. In response to the problem of block scheduling a trial 
program has been initiated so that University registration can be handled inter- 
nally and formal courses replaced by modules, seminars and coordinated field ex- 
periences- Earlier experience with modules and field experience provided the 
foundation for the new program. Using modules and flexible scheduling of semi- 
nars have allox\^ed increased time with children and provided sufficient time to 
demonstrate a satisfactory performance. 



''^This description has been adapted from ^^A Modular Methods Course in Conjunction 
with Povtal Schools,*' Science Education , in press. 
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INDIANA UNIVERSITY 
Mathematics Education Dnvelopment Center 
Bloomington , Indiana 



John r. LeBlanc 

Matheiiiat:ics Education Development Center 

Indiana University 

329 South Highland Avenue 

Bloomington, Indiana 47401 

(Telephone: 812-337-1163) 

PROGRAM DESCRIPTION (Preservice) : 

This project has been developing an innovative program to train prospective 
elementary school teachers to teach mathematics. This program has two components: 
a teacher training component and a model school component. The teacher training 
program integrates the mathematics content and the methods for relating this 
content to elementary school instruction. The model school component involves 
the development of a mathematics program in a local elementary school where pro- 
spective teachers are able to observe good mathematics instruction and to practice 
teaching mathematics to children. 

The instructional materials consist of units in which the mathematics con- 
tent j related elementary school instance of that content, and methods for teach- 
ing such content are intermeshed. The materials provide sequenced activities 
thorough which prospective teachers may learn mathematics by doitig it. The in- 
struction takes place in a laboratory setting which has problem solving and the 
relationship between mathematics and the real world as its focus. Incorporated 
in the program are classroom visits in which the prospective teacher observes 
and has the opportunity to teach elementary' school children. 

Actual implementation of the Mathematics-Methods Program began in Septem- 
ber 1972 with two pilot classes of approximately 25. students each. In both 
semesters the mathematics and methods are presented to the prospective teachers 
in an integrated fashion, by means of the units described above • Each pilot 
class is being team-taught by a graduate student (teaching assistant) in the 
Mathematics Department and a Mathematics Education faculty member., The classes 
meet three times a week for a double class period (one hour and 45 minutes) and 
on a fourth day visit the model elementary school. 

At the model school, the prospective teachers work with small groups of 
children in follow-ups to the mathematics lessons, work with pupils on remedial 
or enrichment activities in the mathematics laboratory set up by the project 
at the model elementary school, and have been helpiiig the children prepare for 
a mathematics fair. The mathematics laboratory in the school is directed by a 
mathematics resource teacher on the project staff, who coordinates the visits of 
the prospective teachers and whose assistance is available to the iri-service 
teachers at the elementary school • 

The goal of the project is to prepare all prospective elementary school 
teachers at Indiana University (approximately 600 per annum) through this program 
and to disseminate the materials and techniques of the project to other insti- 
tutions. 



ERLC 
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Lint one (o:: morG) major idea(s) 
from thu conceptual framework Cor 
yo'ir science teacher education 
proi;,raiiK 



For each major idea, state thp 
teach in;; strate>rv you vir^c (f;01 
just the 'Wthod' ) to implement 
that idf:a . 



I, hiathematics should be related to 
tiie learner's real v7orld. The teacher 
candidate has three "real worlds'": 
one in the adult real world, another 
in the elementary class room » and a 
third in the real world of the ele- 
mentary school child. 



II. The teacher candidate should be 
taught as much as possible as she 
should teach. 



Ill, Teacher candidates should be 
given opportunity to observe mathe- 
matics being well taught to children 
and to compare their teaching per- 
formance with that of the model 
teachers. 



In the teacher preparation program* the 
mathemauics content, the related ele- 
mentary school learnings, and the met^ 
hods for teaclilng such content are com- 
pletely intermeshed. The teacher candi- 
date researches content occurrences in 
elementary texts, dingnoses child errors 
and proposes remedial activities, solves 
content sequencing problems, and de- 
vises activities to teach content to 
children. She is also confronted by 
open-ended problem solving situations 
which provide opportunities to apply 
mathematics • 

The mathematics is taught in a labora- 
tory setting, through which the candid- 
date learns mathematics by doing it and 
becomes familiar with many of the con- 
crete materials which might be found 
in the elementary classroom, 

Tlie teacher candidates travel once a 
week to a model elementary school. 
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\ OUTCOME (S) . 




EVIDENCE \ 






Frou! tbo major idoa and strategy 
you fii.atredj list the our.come(s) 
you xTitond for your Ceaclier 
candidates . 


State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome (s). 


The teacher candidate will 


have 


Log of activities with children at model 



learned the intthematics necessary for 
adult life (content achieveinent) 

She will have the background to relate 
mathematics to the child's real world, 

She will have the skills and tech- 
nique^i for teaching content to chil- 
dren; e.^Vs skill in content sequenc- 
ing, skill in diagnosis and remediatior 



The teacher candidate has experience 
and confidence with teaching tech- 
niques and TTiatcrials appropriate for 
the element arv classroom. 



The candidate has developed a larger 
repertoire of luathematics content 
and greater flexibility in presenting 
this content l:o elei^entary school 
children. 

The teacher candidate has developed 
confidence in her ability to teach 
mathematics to children* 



elementary school. 



Performance on content test. 



Journal reflecting solution of mathe- 
Enatical and pedagogical problems. 

Responses on written tests to questions 
which pose problem teaching situations • 

Log of activities with children at model 
elementary school. 

Practice teaching performance. 

Resp<:>nses on written tests to questions 
which pose problem teaching situations. 



Log of activities with children at model 
eleiiisntary school • 



ERLC 
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AVA.L.AJii.E MATERIALS: 

Sample instructional units on specific mathematical topics are available on 
r3 lirrLted hasiu?. 
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INDIANA UNIVERSITY 
Bloomington , Indiana 



Donald Humphreys 
Indiana University 
School of Education 
BlooTningtoUi Indiana 47401 
(Telephone; S12-.337-8658) 

PPOGR/iM DESCRIPTION (One module in a preservice program) : 

The variety of science methods texts for preservice elementary and secondary 
teachers may consist of techniques or skills the text authors have used success- 
fully in the science or science methods /classroom. Although each author may view 
his collection of . experiences and technfiques as the most important, few methods 
teachers would probably agree. The result is that science methods teachers may 
use parts of several texts or add unique product developments. An alternative 
to the use of multiple texts would be to use learning modules each developing a 
single type of skill such as question asking, contingency management, mastery 
learning J or performance objectives. Learning modules could be developed using 
a variety of instructional techniques ranging from programmed instruction to 
several audio-visual techniques. • 

A question asking module for preservice and inservice elementary teachers 
is used here to illustrate the structure and function of a learning module. 
The module contains precise objectives which allow the learner to know what he 
can expect to learn* Examples of question levels or sequencing were followed by 
immediate feedback using self-tests with answers available to check accuracy of 
responses. 

This module has five component parts: (1) The rationale to Question Asking, 
a review of Bloom's Taxonomy, and practice exercises in identifying each level 
of question, using Bloom's Taxonomy, from both written and audio-taped classroom 
dialogues, (2) practice in writing questions at each level of the Taxonomy, 
(3) practice in sequencing of questions using the Taxonomy, (4) practice in ob- 
serving and recording the level and sequence of questions from audio-taped class- 
•room dialogues, and (5) practice in identifying, writing, and coding the levels 
and sequencing of questions asked from audio-taped elementary classroom discus- 
sions . 

Tl^ie learning program for each of the five sections of the module is self- 
paced, but should require approximately three hours to complete. When the 
learner is asked to identify, write, or code levels or sequences of .the Taxonomy, 
feedback is always provided with appropriate review for inadequate responses 
by the learner. 

A carefully designed learning module could be used in a science methods 
course to not only develop specific classroom skills, but also to demonstrate 
a specific instructional technique such as programmed instruction. 

Since- universities vary in educational offerings and emphasis of educational 
practices, a science methods course constructed of learning modules may provide 
tlie flexibility needed. 
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Lint one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
jjrograrn. 


For each major idea, state the 
teachin;> strate^^y you use fKOT 
just the "method") to implement 
that idea. 


Learning modules are adaptable to a 
variety of preservice and inservice 
teacher training programs. 

Both preservice and inservice teachers 
us Ln[^ the question asking module can 
be. trained to use question asking 
skills to promote more effective in- 
struction. The module supplies the 
rationale behind effective question 
asking. It shows the learner how to 
identify and write questions at each 
level of Bloom's Taxonomy, as well as 
to identify effective and ineffective 
question sequences, and to write 
effective question asking sequences. 


Written and taped dialogues between 
teachers and students provide the 
learner with experiences which when 
used with a self-paced progrcun enable 
the learner to master the writing of 
questions at each level of Bloom's 
Taxonomy and the sequencing of these 
quescions. Immediate feedback is pro-- 
vided with remedial exercises for in- 
adequate responses . 
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OUTCOME (S) 



EVIDENCE 



1 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates , 



1. The learner can identify and de- 
velop questions at each level of 
Bloom * s Taxonomy . 

2. The learner can identify proper 
and improper question sequences and 
can develop a proper question se- 
quence using Bloom Taxonomy. 

3. The learner can identify and code 
the level of questions in a classroom 
discussion or an audiotape of a class- 
room discussion. 



State the observable evidence 
you v;ould accept, to establish 
that your teacher candidates 
have attained the outcome (s) . 



While listening to an audiotape of an 
elementary classroom discussion the 
learner: 

(1) will identify the level of question- 
ing by means of the teacher question 
and the student response^ (2) vill identify 
properly and improperly sequenced questions 
based upon the questions characteristics 
and the student response* 

Preservice teachers use question asking , 
skills in a videotaped microteach lesson, 
using peers or pupils as subjects, which 
are- evaluated by the learner. Inservice 
teachers will use audiotapes of their 
classroom pupils for a self --evaluation. 
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AVAILABLE MATERIALS: 



Question Asking Module , Okey, James R* and Humphreys, Donald W. , 
Indiana University. 

For materials write to: Donald Humphreys or James Okey 

Science Education 
School of Education 
Indiana University 
Blooiu Ington , Indiana 47A01 
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JERSEY CIIY STATE COLLEGE 
Jersey City, New Jersey 



Mitchell E. Batoff 
Jersey City State College 
Jersey City, New Jersey 07305 

PROGRAM DESCRIPTION (Preservice) : 

Methods and Materials for Teaching Elementary School Science (2 s,h.)« 
This is one component of a larger block designated as Curriculum Laboratory 
III (7 s^hO taught prior to or concurrent with the apprentice teaching exper- 
ience (8 s,h,)» Tbe total professional semester counts as 15 s.h. and is taken 
during the Fall or Spring Semester of the senior year. 

AVAILABLE MATERIALS: 

A List of Available Publications, Working Papers, Formal Reports and Non- 
Print Media on Various Aspects of The Unit Box Approach, 1969-1973. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the ''method*') to implement 
that idea. 



An understanding of the value and use 
of concrete manipulative materials for 
investigating physical and biological 
phenomena in the teaching and learning 
of elementary p<"^ool science. 

An understanding of the value of con- 
crete manipulative experiences as a 
pre-requisite for concept formation; 
and concomitant to skill acquisition 
and development of desired attitudes 
toward science and learning. 

An understanding that learning is 
essentially an active process and is 
best motivated by the learner himself. 

An understanding of meaning as an out- 
come of physical, emotional, and in- 
tellectual experiences; active involve 
ment in the process, participation 
by the learner are prerequisites for 
meaning, for concept formation. 

An understanding that concept forma- 
tion begins with experiences of many 
types, and specifically, with the 
free exploration of concrete material 
objects . 

An understanding that concept forma- 
tion is fostered by exploring inter- 
actions, finding what changes or does 
not change as materials are related 
in various ways. 



Teacher candidates interact with miaterlals 
and with each other during each class- 
laboratory session of the methods course. 
These interactions of and between materials, 
students, and professor enables the pro- 
fessor to teach apprentice teachers by 
example rather than (or in addition to) 
precept. Several teaching-learning 
models are provided in the class-labora- 
tory sessions, Piaget and Vygotsky's 
findings might be used to provide a 
rationale for the teaching strategy em- 
ployed . 

The strategies used during each classroom- 
laboratory session of the course are 
tightly coupled to the major assignment 
of the course (done outside of class) 
viz. , The Unit Box. 

Each teacher candidate assembles a 
materials-centered, multimedia ''Jnit 
Box, the completion of which enables 
the apprentice teacher to employ similar 
strategies to bring about intended out- 
comes in his or her own classroom v both 
in the student teaching experience 
and thereafter. 

The teacher candidate uses his or her 
Unit Box in the classroom with children 
under the supervision of the methods 
course professor. This takes place 
over a six to thirteen week period 
during the- apT)rentice teaching exper- 
ience. 
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Frcn the major idea and strategy 
you stated, list the outcomti(s) 
you intend for your teacher 
candidates . 


State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


1. The teacher candidate begins to 
learn about the' role of concrete 
manipulative materials .'.n the 
teaching and learning of elementary 
school science. 

The teacher candidate begins to 
appreciate the role of concrete 
manipulative materials for intrin- 
sic motivation in learning. 

2. The teacher candidate learns ways 
to provide and effectively use 
materials in the teaching and 
learning of elementary school 
science, 

3. The candidate learns (is exposed 
to) a number of sample science 
units in which simple concrete 
manipulative materials are used 
in teaching and learning. 


1. The teacher candidate prepares a Unit 
Box that provides the where-withal tv 
implement what he or she has learned 
about the value of concrete materials 
in teaching and learning. 

The thoroughness of the teacher candi^ 
date's work, as exhibited in his or 
her Unit Box, gives some indication 
of the value the candidate places on 
materials for teaching and learning, 

2. Upon visiting the teacher candidate 

in the classroom during the apprentice 
teaching experience, the professor 
observes the candidate using the ma- 
terials component of his or her Unit 
Box. The use of materials observed 
is along the lines of models provided 
in the methods course sessions or in 
other effective ways, 

3. Conferences with the candidate's 
cooperating teacher and interactions 
with pupils .further confirjis or 
questions that which the professor 
observed during each of several 
classroom visits, (re: No, 2 above,) 



JERSEY CITY STATE COLLEGE 
Jersey City, New Jersey 



Mitchell E. Batoff 
Jersey City State College 
Jersey City, New Jersey 07305 

PROGRAM DESCRIPTION (In-Service): 

Through first hand experiences, students will explore in depth and critically 
appraise the three major national curriculum projects in elementary school science: 
The Elementary Science Study (ESS), The Science Curriculum Improvement Study (SCIS) , 
and The American Association for the Advancement of Science (AAAS) Program: Science 
— A Process Approach. These projects^ funded by the National Science Foundation, 
are exerting a noteworthy influence on education around the nation and around the 
world. Some attention will be given to three other curriculum projects supported 
by NSF and U.S. Office of Education funds: The Minnesota Mathematics and Science 
Teaching Project (MINNEMAST) , The Inquiry Development Program (IDP) , The Concept- 
ually Oriented Program in Elementary Science (COPES); and to one program developed 
under the aegis of private enterprise: Experiences in Science. The goals, accom- 
plishments, expectations and future prospects df these large scale seminal ef- 
forts, should be of interest to pre-servlce and experienced teachers. Adminls-- 
trators, curriculum developers and school board members will find the course to 
be a valuable source of current information and a useful guide to intelligent de- 
cision making. 

AVAILABLE MATERIALS: 

Booklet titled "A New Course Offered By The Department of Elementary Educa- 
tion at Jersey City State College: New Developments in Elementary School Science: 
The National Curriculum Projects." 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



An understanding of a new emphasis on 
learning rather than teaching per se. 
An understanding that the responsi- 
bility for learning has shifted from 
the teacher to the learner; the role 
of the teacher has changed from a 
giver of all kr^vledge to a facili-- 
tator, learning strategist and guide. 

Modular units in elementary school 
science are numerous and varied* 
There are over 1000 modular Teacher's 
Guides available from no fewer than 
150 sources. Among the origins are 
notable and national large-scale cur- 
riculum projects, small group efforts, 
as well as the work of informal, ex- 
perienced, and creative individuals 
in the United States. Canada, England, 
Wales, Scotland, Australia, and parts 
of Africa. 

Change for its own sake is not neces- 
sarily good but developments of the 
past decade in elementary school 
science have something worthwhile 
to offer to most elementary school 
teachers; some change in this regard 
is probably very desirable. 



For each major idea, state the 
teaching strategy you use (NOT 
just the ^'raethod'O to implement 
that idea. 



Class sessions of the graduate course 
are conducted in a manner to illustrate 
these ideas through example rather than 
(primarily) by Tirecept. The professor 
exhibits this changed role, placinp 
greater emphasis and greater responsi- 
bility on the learner. He does it, 
far more than talking about it* 

Participants in the graduate course 
are exposed to 20 selected programs 
and projects in elementary school 
science produced in 7 countries* About 
6 of these are treated in some detail 
and the others to a lesser extent* 
Participants are made aware of what is 
available and discern common features, 
virtues, and limitations of the various 
units and programs. 
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OUTCOME(S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



Participants' classroom behavior is 
changed — perhaps a little. 

Participants try some of the units in 
their own classroom vhich they were 
exposed to in the course (or intro- 
duce some of these units into a school 
curriculum) 

Participants exercise leadership in 
their schools or districts to bring 
about desired and desirable changes. 



State the observable evir'ence 
you would accept, to establish 
that your teacher candidates 
have attained the outcomo(s). 



Upon visiting the teacher in his or her 
own classroom, the professor observes 
an emphasis upon learning rather than 
teaching; the professor observes units 
being used which the teacher was ex- 
posie 1 to in the course. The professor 
may, in some cases, see evidence of 
large-scale changes which resulted from 
the course (e.g,, the Introduction of a 
new program) . 

Interviews with the teacher or consultant 
who took the course sheds further Jight 
on the attainment of said outcomes. 



Interactions with pupils in the partici- 
pant's classroom and conferences with 
the participant's superiors, further ex- 
pands on the evidence obtained as indicated 
above. 
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UNIVERSITY OF MAINE - ORONO 
Orono, Maine 



John W, Butzow and Roland Pare 

206 Shibles Hall, College of Education 

University of Maine at Orono 

Orono» Maine 04473 

(Telephone: 207-581-7020) 

PROGRAM DESCRIPTION (Preaervice, In-service): 
The major objectives are: 

1. To identify the factors most influential in predicting student success 
in an audio-tutorial Physica] Science course, 

2. To identify the interrelationships present among variables. 

3. To describe some of the characteristics of more successful learners* 

The variables to be included are: 

1. Attitude towards the method of instruction and the course itself* 

2. Time spent per week on course materials — All students are allowed to 
work at their own pace. No classes are scheduled. This course is en- 
tirely laboratory centered and amount of time the student spends in 
attendance is his decision. 

3. Rating of units by student — Sixteen units are presently available. 
Most students can select which units they wish to do with as well as 
the sequence in which they are done. Student grading is in part deter- 
mined by tne number of units that they complete. 

4. Cognitive Style (Dependency-Independency). 

5. Academic Aptitude, 

6. Student Achievement — as measured by academic average, 

7. Critical Thinking Ability. 

8. Course Achievement, 

9. Science Achievenient • 

There is a definite ne .d for more knowledge of the variables that affect 
learning in Audio-Tutorial (AT) courses. Analyses of methods used (audio-tutorial) 
and results obtained are necessary for further refinement of AT procedures. 

The need for studying the variables involved in AT courses have been cited 
by many authors such as Sherrill and Druger (1971)^ Postlethwait et al. (1969 , 
and many others, Novak (1970) states, "The relative research is small/' A 
review of the literature suggests that the majority of the studies on the topic 
are comparison studies of "conventional" and"audio-tutorial" methods. These 
studies are comparing two different things, Novak (1970). There is enough re- 
search to indicate that no one method is consistently better than another in 
conveying knowledge. Saeteller (1968) points out that three-fourths of all com- 
parison studies indicate no difference can he attributed to methods used. Forma- 
tive evaluation is needed to allow better implementation of existing and developing 
methods of instruction. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



Use of me-^-ic system for mass and 
volume 



Use of concept of density 



Use of concept that the state of matter 
is a determinant of nn object's re- 
sponse to change 



For each major idea^ state the 
teachin;; st ra,togy you use (NOT 
just the "irethod'^) to implement 
that idea. 



Audio-tutorial unit in which student 
performs six investlgatlors of mass 
and volume 

Audio-tutorial unit in which students 
learn relationship between voJ.ume, 
mass, boyancy and J^^nsity 

Audio-tutorial unit in which students 
investigate such phenomena as stretch- 
ing wire, change of volumes of gases 
and liquids 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend foi' your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your toaclior candidates 
have attained the outcome(s). 



Complete competency of use of gradu- 
ated cylinder, equal arm dial-o-gram 
balance 

Ability to obtain densities of liquids, 
solids and gases to + 2% of actual 

Complete competency to observe 
and measure appropriate constants 
such as elongation of a wire 



Students take a practical exam at 
close of this unit. 



Students take a practical exam at 
close of unit« 

Students take a practical exam at 
close of unit. 
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The population will consist of all non-science majors presently enrolled 
in Ed C 140 — Studies in the Physical Sciences I at the University of Maine at 
Orono. The majority of the enrollees are elementary education majors, music 
and art majors. The following instruments will be used to collect data: 

1. Watson-Glaser Critical Thinking Appraisal, form YM. 

2. Cooperative Science Tests — Advanced General Science Form B. 

3. Laboratory Attitude Assessment Instrument developed by tlie authors 
(Butzow and Pare, 1972). 

4. A cognitive style test modified from Atwood (1966), 

A multiple regression equation will be used to determine influence of tlie 
various factors. A correlation matrix will be generated for inte^'correlatlon. 
Factor Analysis and Cluster Analysis will be used to identify students with 
common characteristics. 

Results of a pilot study indicate that students have a very strong positive 
attitude towards the method of instruction. Observations by the authors indicate 
that both dependency-independency and critical thinking may be important in pre- 
dicting success. No further results are currently available. The study is 
presently under way and will be concluded in December, 1972. 

REFERENCES 

Atwood, Ronald. '^A Comparative Study of Achievement in CHEM Study Chemistry 
Among Groups of 11th Grade Students Classified on the Basis of Frequency of 
Choices on a Cognitive Preference Examination." Dissertation Abstracts , XXVII, 
(1966), 2383-A, 

Butzow, John W. and Roland R. Pare. "The Development of a Multi-Media 
Facilitated College Physical Science Course for Non-Science Majors." Journal 
of College Science Teaching , (1972). (In Press). 

Cooperative Science Test Form B , Advanced General Science. Educational 
Testing Service, Princeton, New Jersey. 

Novak, J. D. "Relevant Research on Audio-Tutorial Methods." School Science 
and Mathematics . LXX (9): pp. 777-78A; 1970. 

Postlethwait , S. N., J, Novak and H. T. Murray. The Audio-Tutorial Approach 
to Learning . Burgess Publishing Co., Minneapolis, 1969. 

Saeteller, Paul. A History of Instructional Technology . McGraw-Hill Book 
Co., New York; p. 439, 1968. 

Watgon-Glaser Critical Thinking Appraisal » form YM . Harcourt, Brace and 
World, Inc., New York, 1964. 



AVAILABLE MATERIALS: 

16 AT units for physical science are available for use in our facilities. 
(We do not circulate our materials but do invite people to visit our facilities.) 
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UNIVERSITY OF MISSOURI-ST. LOUIS 
St. Louis., Missouri 



Doris A. Trojcak 

University of Missouri-St. Louis 

8001 Natural Bridge Road 

St. Louis, Missouri 63121 

(Telephone: 314-453-5783) 

PROGRAM DESCRIPTION (In-service): 

Five years ago, School District X was the first school system in the area 
to adopt the Science-A Process Approach program ^'across the board. During 
this time various problems developed: (1) teacher turn-over, (2) insufficient 
in-service training programs for new in'^oming teachers, (3) breakdown of S-APA 
equipment, and (4) the general decline of enthusia^'m toward the S-APA program. 

During the spring of 1972 > I was asked to attend a meeting of, the science 
committee. The science committee consisted of eleven teachers, one from each 
school in the district, and a principal. The purpose of the meeting was "^o 
clarify the problems many of the district's teachers were facing in using the 
^-APA program. It was quite apparent that changes were needed. 

My major recom^nendation was to revise the standard S^APA Hierarchy Chart, 
eliminate some of the less necessary units, and develop a new School System X 
Science Sequence* In order to make this ^ cooperative endeavor rather than 
one suggested by an "outsider," a questionnaire was developed to survey the 
teachers' reaction to the existing program. Each teacher was given a list of 
all units taught in his or her grade level and was asked to designate whether 
or not the unit should be retained or eliminated and if there were any problems 
associated with equipment. The teachers were also requested to include their 
own suggestions for revising the existing program. (I also completed the sur^ 
vey and selected units which I considered most worthwhile.) 

Three teachers from each grade level were selected to tabulate and discuss 
the results of the survey with me. We jointly established the following cate- 
gories of units: core units and optional units for grades K-6 along with units 
for independent study in grades 5 and 6. 

The next step was to consider and select units from other science curricula 
that would enrich some of the remaining S-APA units, during late spring, the 
entire package was discussed * and approved by the initial science committee • The 
chart on page 63 ^ summarizes the new science program. 

During the eax'ly fall, I met with all teachers from each grade level on 
separate .days for 90 minutes • These meetings were held for the following pur- 
poses: (1) to present ai^ overview of the new science program, (2) to provide 
opportunity for the teachers to "dry run" selected old and new units, (3) to 
establish the importance of key units in terms of skill building, and (4) to 
demonstrate ways of restructuring units for independent ,or small group partlr.i- 
pation rather than teacher-dominated presentations. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



To introduce students to the concept 
of process skills, specifically the 
skills of observing, using space- 
time relationships, measuring, classi- 
fying , communicating , predicting , 
inferring, formulating hypotheses, 
controlling variables, interpreting 
data, and defi'uirig operationally. 



To provide an opportunity for students 
to use ESS units and ma.. -rials and 
utilize the messing about, multiply 
programmed, and discussion-generali- 
zation strategy. 

Construction of one's own "mini unit" 
using task analysis for sequencing a 
minimum of five lessons. 



For each major idea, state the 
teaching strategy you use (NOT 
just the '^method") to implement 
that idea, 



Eighteen stations with materials and 
activity cards are set up; there are 
one to three examples for each of the 
eleven process skills. The students 
are asked to complete at least one 
activity for each process skill. The 
activities are based mainly on ideas 
drawn from S-APA, SCIS, ESS, Science 
and Children * The questions presented 
are open ended . 

Thirteen ESS units have been condensed 
into self-instructional "mini programs." 
The students are asked to comy^tete 
three-four of the mini progr&r/s. (Group 
work is encouraged.) 

Students analyze various instructional 
models, e.g., Gagne's, Taba's, Bloom^s, 
and discuss the major components of 
sequencing insLruction: selecting a 
terminal goal, hypothesizing entry 
behavior, constructing a tentative 
task analysis, constructing a preteist, 
administering pretest, modifying task 
analysis, and constructing performance 
objectives . 



61 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 


State the ' observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


The student collects data for the 
eleven activities he selects to 
complete. 

The student collects data for each 
**mini program" completed. 

Students develop a rationale and plan 
a strategy for sequencing instruction. 
The end product is their own "mini 
unit." 


The student is able to operationally 
define each of the process skills 
within the context of the activity 
coiuple ted . 

The student constructs materials and/ 
or original activities to accompany 
each "mini program" completed. 

Students can demonstrate a relationship 
among activities rather than present 
isolated learning situations. 
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Grade 



CORE PROGRAM 



OPTIONAL UNITS 



K PART A a,b,c,d,e,i,j ,o,s,u,v (11) 
Watching and Wondering (Mlnnemast) 
Using Our Senses (Minnemast) 
Describing and Classifying (Minn,) 
Shapes, Sides, Curves & Comers 

(Stepping into Science^ SID) 



PART A f ,g,k^l,in,n,q,r (8) 
Material Objects (SCIS) 



PART B a,b ,d,e,g,i,m,n,s (9) 
Introducing Symmetry (Minnemast) 
How Big Is a Stick? (SIS) 
Food Is for Eating (SIS) 
Magnets (SIS) 

Primary Balancing (ESS) 



PART B c,f ,h,j,o,q,v,w (8) 



PART B l,p,u,y,z (5) 
Growing Seeds (ESS) 



PART B X (1) 



PART C a,b,d,i,j ,l,n,t,v (9) 



PART C e,r (2) 

Shadows and More Shadows (SIS) 
Shadows (ESS) 
Organisms (SCIS) 



3 


PART C g,h,m,p,s,u (6) 


PART C f,w (2) 




Animals and More Animals (SIS) 






PART D a,b,e,q (4) 






Who, What and When (SIS) 


Tangrams (ESS) 




Things to do With Water (SIS) 


Drops, Streams and Containers 






(ESS) 


4 


PART D c,h,i,j ,m,r,t (7) 


PART D f,g,k,s (4) 




PART E k,l,m (3) 






Rocks and Charts (ESS) 






Mystery Powders (ESS) 





PART E a,b,c,h,ij ,o,u,v (9) 
Batteries and Bulbs (ESS) 
Small Things (ESS) 



PART E w (1) 

Peas and Particles (ESS) 



OPTIONAL 



INDEPENDENT STUDY 



PART E 
(4) 

e>f >g>n 



PARU^ E 
(4) 



PART F b,e,i,j,k,m,p,q,r (9) 
Pond Water and Cards (ESS) 
Brine Shrimp (ESS) 



PART F 
(A) 

a ,c ,d ,1 



PART F 
(3) 

h ,n,o 



During the summer, several teachers 
remaining S-APA units and distribute the 
program. 



were hired to rEStock supplies for the 
new units and materials added to the 



63 



Many of the teachers expressed interest in developing individual or small 
group self-instructional packets or inquiry sheets. Teachers have been invited 
to attend grade level meetings, work in pairs for one hour on the units they in- 
tend to present in the near future. Tlie remainder of the meeting will be spent 
in sharing and analyzing the ideas and strategies generated. The final pro- 
ducts will be duplicated for the use of all teachers present and subsequently 
developmentally tested and revised accordingly. Implementation will be an 
on-going process. 



University Course 

The course, 151, Teaching Science in the Elementary School (University of 
Missouri-St. Louis), is lab-oriented aad semi-individualized. The students 
may ^'contract" for the grade they wish to receive by successfully completing 
designated learning units - 

The text used is Developing Teacher Competencies (ed. Weigand, Prentice- 
Hail, 1971). 

Those students wishing to correlate field experiences with the science 
methods course may do so for one hour of credit. A description of the require- 
ments for the Observation-Participation Course, 259, as well as the requirements 
for the science methods course may be obtained by writing Dr. Trojcak. 



AVAILABLE MATERIALS: 

Problem card directions to accompany process activities used in intro- 
ductory module. (Cost - minimal - to' cover duplication cost and postage.) 

Mini programs (abbreviated versions in self-instructional format) of the 
following Elementary Science Study units: Primary Balancing, Pattern Blocks, 
Geo Blocks, Tangrams, Attribute Games, Brine Shrimp, Mirror Cards, Clay Boats, 
Mystery Powders, Rocks and Charts, Bones, Small Things, Peas and Particles, 
and Kitchen Physics. (Cost - to be determined) 
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UNIVERSITY OF PENNSYLVANIA 
Philadelphia, Pennsylvania 



Ryda D. Rose 

Graduate School of Education 
University of Pennsylvania 
3700 Walnut Street 
Philadelphia, Pennsylvania 19174 
(Telephone: 215-594-5686) 

PROGRAM DESCRIPTION (Preservice) : 

The most unique and constant aspect of our course in the teaching of sci- 
ence in the elementary school is that it is subject to constant change. The 
same course is never taught the same exact way twice. Tlie objectives remain 
the same, but the means of attaining them vary as the student^ and their needs 
and competencies. Thus in our own academic teaching, we practice what we 
preach to our preservice elementary school student teachers, namely that sci- 
ence in the elementary school should be material and student-centered. 

The course given in the teaching of science in the elementary school to 
preservice teachers at the Graduate School of Education at the University of 
Pennsylvania is presented at both the undergraduate and graduate level to 
sections of no more than 24 students in a 32-hour , eight-week segment. The 
eight-week segment on campus is followed by a full-time field °ixperience as 
student teachers' in elementary school classrooms. The student teachers, both 
male and female, are academically qualified liberal arts majors in the Univer- 
sity's ivy league colleges as well as candidates for the B.S. or M.S. in Ele- 
mentary Education. This circumstance indicates that they have had to meet a 
natural science distributional requirement as regards tc content in the sciences 
and more than likely have had a substantial high school experience in one of 
the new curricula. These students have also had a substantial introduction 
to educational social foundations and psychology in their other preservice 
courses, so that when they approach this final education-block course, they are 
ripe and ready for metliods and procedures to turn a wealth of theory into 
practice. 

In making curricular decisions, and within the time contraints alloted us,, 
we capitalize on this latter fact. Content considerations and scientific fact 
become secondary to objectives concerning the development of a positive affect 
for the teaching of science in the elementary school and the sharpening of pro- 
cess skill development. We are very much aware through research reports and 
personal field observations that science is the "stepchild" of the elementary 
school curriculum^ relegated to 3:00 Friday afternoon, if ever, rather than 
early Monday morning. This 'observation is rampant wherever there is no pre- 
scribed national science curriculum or instigated supervision contingency. The 
situation is compounded where the classroom teacher himself /herself has never 
hnd a ploasanL i^xperience in science education, 

Ovir primary aim, then, .^s to yive our student teachers experiences that 
will make them sense the "joy" inherent in the manipulation of materials, in 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



The teacher candidate will develop a 
positive affect for the teaching of 
science in the- elementary school as 
an integral part of the daily program 
and as a motivating discipline with 
regard to the more stable, quiet areas 
of the curriculum. 



Science is "doing, *^ the manipulation 
of materials, throw out all classroom 
texts as part of the inclass program, 
use them only as after-the-fact en- 
richment tools or to satisfy the more 
able pupil's desire to get more know- 
ledge on a classroom activity (after 
he has carefully thought it through 
and satisfactorily manipulated the 
materials in class) . 

Good science teaching means knowing 
what is available in the field of 
science curriculum and eclectically 
mfhing individual curricular decisions 
::o fit children end school needs and 
capabilities* 



For each major idea, state the 
teaching strategy you use (NOT 
just the '^method") to Implement 
that idea. 



Teacher candidates observe the instruc- 
tor's enthusiasm for the field; engage 
in activities especially chosen for 
their aff ect .ve component; are not de- 
luged with tremendous assignments, 
content-oriented; are allowed the free- 
dom and the time to savor a whole se- 
quence of different type activities. 

The jacademic sessions are 90% doing, 
involvement sessions with appropriate 
materials, 10% discussion sessions in- 
cluding films, tapes, examining of re- 
lated materials I new programs, etc. 
Content in elementary school science is 
secondary to the joy of it and process 
and cognitive skill development. Course 
prospectus ''^recommends texts , nothing 
required. 

Teacher-candid^ates interact with AMS, 
SCIS, ESS, ID?, etc. hardware and 
software materials; discussion of 
strengths and weaknesses of each ap- 
proach; individual workshops in each; 
one activity = a mosaic of 2-3 of the • 
programs • 
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From the major idea and strategy 
you stated, list the outcoine(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



1. The teacher-candidates become in- 
fected and affected with instructor's 
positive stance; 2. They imitate 
teaching tactics which show their 
enthusiasm; 3. They voluntarily take 
over the science-teaching component 
of their practicum. 



1. The teacher-candidates will teach 
exactly as they have been taught, 
employing similar materials, methods, 
and experiencing similar positive out- 
comes • One practices what he preaches, 
acts as he believes best, and evaluates 
results in terms of his own intellec- 
tual honesty, adding or detracting as 
is necessary to attain his goals. 



1. Teacher-candidates will depend on 
own resources when confronted with a 
no-science approach school; 2, Will 
know where and how to pick and choose 
sequential, psychologically sound 
experiences for different ages of 
children^ 



1. Teacher-candidates seek help in 
proposing a curriculum for a 7--week 
practicum; 2. Instructor observes 
candidates teaching in the field; 
3. Verbal expression of "It's funl" 
.."Never thought so before I" 



1. The exact replication of an activity 
in the academic classroom in the candi- 
date's practicum; 2. A verbal expression 
of accomplishment and desire to do more 
of the same. 



1. Teacher-candidate devises own cur- 
ricular design fo.r a 3-sequence science 
curriculum at particular grade level; 

2. Uses materials and methods of at 
least two recognized programs, plus own 
ideas from other resource books. 
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the discovery of "big Ideas", and In the steps of learning how to think 
logically. There Is never a lecture In this course, The many faces of In- 
quirky are presented In directed and undirected lab exercises, demonstrations, 
group activities, films, and Interactive discussions. The instructor teaches 
as she would have the student teachers teach their own children, The approach 
is then totally - "Do as I dol , not "as I say!" 

Secondly, the realization that moj t of the nation's schools do not have 
the equipment supplied by the kits of the recognized programs necessitates an 
eclectic approach as to what is the very best available. The '^joy" of science 
is illustrated through the most successful, representative exercises of the 
AAAS-SAPA, SCIS, ESS, EDP, and COPES programs. Critical discussions Involve 
where to use what, when, how; and effective considerations for using programs 
in concert with one another, or adapting ideas that are cogent with available 
supplementary materials are also presented. With this very practical approach, 
we anticipate the very real-life situations that our student teachers will en- 
counter in the field and give them concrete options for attacking such problems 

Tliirdly, we ascribe to the Piagetian dictum that, "Penser, c^est opererl" 
To be a good teacher, one must teach; to be an effective teacher of children, 
one must teach children 1 Therefore, on two different occasions, neighborhood 
children are brought into the college classroom-laboratory for two different 
science learning experiences: a tutorial and a micro teaching experience. In 
the former, each student teacher has one pupil to teach for a 10-15 segment. 
The children for this segment of the practicum are primary children. The stu- 
dent teacher prepares his/her lesson on a ditto so that feedback after the ex- 
perience may be shared by classmates. In the mlcroteaching experience, three 
student teachers share a group of four intermediate-grades children in a team- 
teaching situation in a format for evaluation and critique that is a function 
of each individual group after an entire group session in teaching behavior 
and Interaction analysis. Dittos are again prepared by individual student 
teachers to be shared by colleagues and retained in a recommended, growing, 
perpetual science education teaching file. After each of these practical 
sessions, the student teachers witness the instructor teach the various groups 
of children, and are given the opportunity to evaluate her performance in the 
light of certain objectives. Videotaping is an important part of the critique 
aspect of this part of the course. In end-of-the-term course evaluation, this 
sequence in the interaction of student teachers with various-aged children 
receives the most positive response. As a third experience in this regard, 
the instructor personally visits the classroom of each of her student teachers 
on a prearranged, appointed day to observe an intact, total class lesson in 
science, which is part of the on-going curriculum of the respective grade or 
class. The student teacher then receives immediate feedback and, if necessary, 
constructive crltlcipm with regard to teaching method, skills, content-level, 
etc. in an evaluation format that both Instructor and preservlce teacher have 
agreed upon and understand. (In many cases, if this visit were not part of the 
requlrenents of the course, there would be no science teaching on the part of 
our people-not of their volition, but of prevaillnp school policy, or in- 
service teacher apathy!) Besides attendance and r ^clc'.patlon in classroom on- 
the-spot activities and competencies, thte three-sequenced observed practicum 
is the only required assignment of the course. 
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In a research study conducted during one semester, we .statistically 
determitied a significant chang'i with regard to attitudes toward science, and 
in the knowledge of the processes of science, within the framwork of the 32- 
hour sessions. These were both in a positive direction. The classroom on 
campus presents a relaxed atmosphere of affective and cognitive learning, and 
we feel that with constant flexibility of course design and recognition of the 
changing needs of our students always uppermost, we shall continue to meet and 
exceed our ^bjectivesl 

POSTSCRIPT ; The frightened English and Art majors of September and January 
make our most effective elementary school science teachers — come December and 
May I 



Education 421 , Fall 1972. 

TOPICS. 

Introduction to Inquiry (AAAS.TPM Form A) in science teaching; methods: 
Exploration, Invention, Discovery - The Aquarium, The Terrium 

Observing; classifying; inferring - Ecology: The ''Quadrat**; IDP-Approach 
(Film, Discussion) 

Measuring, using numbers, communicating, Basic Processes Workshop (content: 
Simple Machines) - Activities, Competency Measures 

Elementary School Science: The Alphabet Programs Spectrum (SCIS, AAAS, ESS, 
IDP, ES, COPES) " (SCIS Workshop) 

Bring Shoeboxes; Life Science Laboratory: Animal Behavior; Nutrition, Health 
and Sex Education: A Model for the Elementary School Classroom 

Magnetism; Electricity; The Integrated Processes Workshop (AAAS Workshop) 
"Experimenting" 

Astronomy; fpace; Rocketry, Activities: Process, content (ESS-Approach) 

Earth; Environmental Studies; Interdisciplinary science; ES-Senr Workshop 
Activities 

Mungbeans; Learning Centers in "Experimenting" (Inconsistency and Discovery; 
A Learning Model) 

(Primary Grades) Tutorial, Critique, Videotaping (1:1; 10-15 minutes) 

Effective Science Teaching Techniques: Interaction Analysis; The art of asking 
questions; Evaluation (Behavioral objectives) 

(Intermediate Grades) Micrott^aching, Critique, Videotaping - (1:4; each 15 
minutes, 3-Teacher-Team approach) 



69 



space-time operations, Motion; Force; Relativ:*ty; Distance; Symmetry-Activities 



(AAAS.TPM P'wtrm B) ; Learning Centers in Science Education, The Field Trip 
(Intact Class Observation by Appointment) 

Fall, 1972 

Education 421/521 Science in the Elementary School ; University of Pennsylvania 
Graduate School of Education 

PURPOSE OF THE COURSE : 

This course is designed to give the elementary school teacher a compre- 
hensive overview of the objectives, concepts, processes, materials, ^and methods 
necessary to teach a modern course in science on the various levels "^.n the ele- 
mentary school. The course places primary emphasis on the student's teaching 
of science behavior in the elementary school classroom. This teaching behavior 
is evaluated with regard to four fundamental aspects of effective science teach- 
ing: (1) the development of a positive set of attitudes toward the teaching of 
science in the elementary school (2) the use of the processes of science, (3) 
the demonstration of a basic knowledge of pertinent science content and (4) 
the formation of the habit of continuous learning. Through individual experi- 
mentation, data-collecting and data-analyzing experiences, discussions, demon- 
strations, and field work, the student should acquire a positive attitude toward 
the scientxiic endeavor in society as well as in his own specialty and a work- 
able understanding of the processes and content necessary to effectively teach 
science in ::he elementary school. These acquisitions are evaluated in the course 
of a practicum involving the student's teaching beha^^iors in three different 
types of classroom situations. Feedback and critique are an integral part of 
this aspect of the course. 

COURSE REQUIREMENTS : 

1. To perform the activities assigned during class periods; to complete at 
least two of five learning center investigation set-ups in the laboratory; 

2. To demonstrate specific skills as an individual in the stated behavioral 
objectives for the competency measures distributed in class; 

3. To begin the accumulation of a long term professional science education 
file which shall include initially: 

all classroom handouts 

procedure, data evaluations of all class activities 
notes on cla9sroom discussions 
student teaching plans and dittos 
lesson evaluations and critiques 

notes on outside extraneous readings, sources of references 

experiments that work well and those that don't 

article clippings (magazines, newspapers j Journals, etc.) 

childrer* - ideas 

cooper>. •'^'^-teacher successes 

equipment inventory 

own discoveries, "aha" experiences, etc., etc. 
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4. To plan on ditto, and feach at least three science lessons to elementary 
school children: (1) a tutorial, (2) a micro teaching session, and (3) 
an intact classroora/ Thp. tutorial and raicroteaching sessions will be 
taught iurlng specific scheduled times in the science education labora- 
tory at the University of Pennsylvania within the eight-week regular 
methods course. Children will be brought to the Graduate School of 
Education from the university-related schools. The tutorial will be 
an observed 1-to-l teaching experience. The microteaching session will 
be a team-teach lug effort. Student teachers will rotate in teaching, 
observing, and v^ritiquing capacities while Interacting with the same 
group of children. Videotaping will be used in evaluatinf^ these experi- 
ences where possible. The intact classroom will be taught at the indi- 
vidual student" teacher's respective school and observed by the instruc- 
tor. For each or any of the three teaching sessions, materials may be 
drawn from such elementary school science curricula as: SCIS, ESS, or 
S-APA, ID?, ES packets, or COPES. 



COURSE READING; BOOKS AVAILABLE FOR PURCHASE IN BOOKSTORE 

For detailed statement of course readings aiiJ course objectives, contact 
Dr . Rose . 
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PURDUE UNIVERSITY 
Lafayette , Indiana 



Gerald H. Krockover 
Purdue University 
Education Building 
Lafayette, Indiana 47907 
(Telephone: 317-494-8074) 

PROGRAM DESCRIPTION (Preservice) : 

If we expect classroom teachers to individualize their instruction, then 
we must begin to individualize our college teaching methods to prepare pro- 
spective and practicing teachers for using these methods in the classroom. At 
Purdue University we have developed a graduate course in Individualized Instruc- 
tion techniques and we are attempting to individualize our undergraduate science 
methods instruction. For as we find that each child enters a grade level with 
differing abilities, we also find that each undergraduate or graduate college 
student enters a course with differing abilities. 

With an individualized approach, we are attempting to design a specific 
program of instruction f or , each student based on his background experiences, 
interests, and abilities. In order to implement this approach in a college 
course or school classroom, four instructional decisions must be made: 

1) What are the students able to do before instruction begins? 

2) What should the students be able to do after the instruction? 

3) How are the students to acquire these competenfcies? 

4) How will we know that the student is able to do what has been specified? 

In order to make these instructional decisions, entering^ ^tience methods 
students, for example, are presented with a pre-assessmont drawn-^rom twelve 
science skill areas which utilize a variety of science fields and are drawn 
from both the life and physical systems. An effort is made to make the pre- 
asbessment activity orientated as is the college methods course. Skill areas 
such as: observing, measuring, inferring, using numbers, classifying, space/ 
time relationships, communicating by graphs and predicting from graphs, per- 
formance objectives, forn^ulating hypotheses, interpreting data, controlling 
variables, and defining operationally. These skills are common to the three 
major elementary science programs: Elementary Science Study, Science - A 
Process Approach, and Science Curriculum Improvement Study; thus, these skills 
will also be emphasized when our prospective teachers teach children. The pre- 
assessment measure enables the students to determine where they are with re- 
spect to the science methods instruction under consideration. Each student 
can then construct his o\;n program of studies that will emphasize strengthening 
his weak areas and enriching his other skill areas. 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framevork for 
your science teacher education 
program. 



For each najor idea, state the 
teachinj^ strate;>y you use (NOT 
just the 'Wthod") to implement 
that idea. 



Proceaa skills of science 



Interaction with children 



Development of a positive attitude 
toward teaching science in the ele- 
mentary school 



Use of psychomotor skills in science 

J 

Development of a Teaching-Learning 
Science Center 



Students utilize 12 instructional modules 
relating to these skills on an individual 
or small group basis. 

Micro-teaching with children utilizing 
audiotapes and an interaction analysis 
working in teams of two. 

Inquiry teaching strategy utiliHing 
Postman-Weingartner ' s Characteristics 
of An Inquiry Teacher ard Questioning 
Techniques . 

Techniques — Mini-courses in working 
with glass 9 soldering, drilling , etc. 

Students construct a center with aid 
of a programmed handout. 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcomc(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you iv'Ould accept, to establish 
I hat your teacher candidates 
Iiave. attained the outcome(s). 



Mastery of these 12 skills 

Ability to teach these science skills 
to children 

A positive attitude toward teaching 
science in the elementary school 



Mastery of these skills 

Ability to construct and implement 
an interest center 



90% on post-assessment 

Direct observation plus an analysis 
of the teaching process 

Pre-Post assessment positive gain in 
attitude profile as measured by our 
attitude test 

Examination of the finished product 

An examination of the finished center 
based on previous criteria 
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Individual modules are being developed for student use in these twelve 
skill areas. Modules are being organized utilizing the following five -step 
format: 



1) Performance objectives stated in behavioral terms 

2) Pre-assessment evaluation 

3) Matciials needed 

4) Insitructional procedure 

5) Generalizing experience or individual post assessment. 

Performance objectives have been used since they enable t!.e instructor to easily 
differentiate among the students. Most importantly, performance objectives can 
be used to serve as the basis for the preparation of all appraisals and to re- 
veal the goa^ * of the instruction to the students AT THE BEGINNING rather than 
at the end of the instruction. The pre-assessment evaluation can be used to 
determine whether or not a student should proceed through an entire module or 
through certain parts or should bypass it entirely. The instructional procedure 
states a method of attack to a problem as well as a rationale for the problem. 
Since science skills are activity orientated and can be applied to both living 
and non-living systems, the procedures are left open-ended as much as possible* 
The generalizing experience or Individual post-assessment is utilized to illus- 
trate that these science skills apply to many areas and fields of science. It 
is also used to find out if the student understands the goals of the module. 
At the conclusion of the course, a post-assessment is given so that students 
may compare their overall performance with their entering profile. Part of the 
course grade is based on mastery of the designated skills in relation to the 
student's entering profile. In addition, our graduate course has assisted 
over 150 teachers in elementary and junior high schools in the preparation of 
individualized instruction materials drawn from subject areas ranging from 
mathematics to language arts and reading to art and music. The class visits 
classrooms located throughout Indiana and Illinois to see individualized in- 
struction in operation, learns individualized instruction techniques, and also 
analyzes commercial programs such as Individually Prescribed Instruction (IPX) 
and Project PLAN. 

Purdue is one of the few colleges or universities in the- nation that offers 
preparation in individualized instruction techniques, and inqulx^ies about our 
unique approach have been received from teachers and college faculty members 
from throughout the nation and* several foreign countries. 

If we agree with the tresis that teacljors and professors will teach as 
they have been taught, then we are on the right course of action. For as one 
student said, "I know what I have to do, so I just go on my own." 

AVAILABLE MATERIALS: 

Sampler of modules and course outline of individualized elementary science 
methods course. (Free) 
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COLLEGE OF SAINT TKREiiA 
Winona, Minnesota 



Oscar Horner 

College of Saint Teresa 

Wlaona, Minnesota 55987 

PROGRAM DESCRIPTION (Preservice) : 

UPSTEP at the College of Saint Teresa has as its major goal the designing 
and implement a*- Ion of a science curriculum for prospective elementary school 
teachers. Our purposr is not to form elementary school science specialists 
but to provide a coll. science experience fo orospective generalists so that 
they will be able to teach science in t'le eleir. :ary school as it appears in 
the new science curricula, especially ESS, SAPA, and SCIS. Further, we wish 
to provide opportunities for the students ':o experience the liberating^ effect 
of science understood as a distinct mode of knowledge. We propose that our 
pre-service teachers, after completing the program, will be capable of imple- 
menting an activity-oriented instructional program for children that is human- 
ized and rele/ant to modern society. 

It is also our purpose, along with faculty from the UPSTEP project at 
Winona State College, to serve as resource personnel to the^ administrators and 
teachers in the Winora elementary schools. Through the efforts of the UPSTEP 
faculties, the work of UPSTEP students in the classrooi,:^ of the Winona Schools, 
and the cooperative utilization of the UPSTEP Resource Center at Winona State 
College, we hope to i>e a real aid to the schools over the next three years as 
they implement a new science curriculum for children. 

Elementary education students in UPSTEP at the College of Saint Teresa are 
required to take three semester courses in Unified Science in three terms. Ex- 
cellent cooperation and mutual respect between the biological science faculty 
and physical science faculty have made it possible to construct courses which 
are based ca process and which cut across many scientific disciplines. No at- 
tempt has been made to establish a hierarchy in either process or content. The 
courses depend heavily on ESS, SAPA, and SCIS for content areas, process, and 
approach and are intended to be immediately relevant to the teaching of elementary 
school science. 

The Unified Science courses are individualized or personalized, self-paced, 
and performance-based. Presently, at the beginning of eacli course, students 
receive packets of about 50 modules (MODs) , 16 of which are required and 9 to 
19 of which are elected. A few of the MODs involve large group activity (18-20 
persons) , some involve small group activity (5-6 persons) , and most of them are 
designed for work by individuals or by pairs. Except for three reading MODs and 
four seminar MODs in Unified Science III, the MODs over three terms involve 
"hands-on-science" and a dealing with the real world, whether in the laboratory 
or out-of-doors. Unified science II, offered in the spring term, provides an 
opportunity for the student to do at least two-thirds of her work outside - 
in nature study situations. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



Pre-service elementary teachers who 
experiev ^e success in coursework ex- 
emplifying the processes and content 
contained in the new elements ry 
science curricula will not only be 
capable of but will be desirous of 
teaching children according to the 
style of these curricula. Further, 
if they have "hands-cm" sci'' ice ex- 
periences and demonstrate proficiency 
in process skills they are likely to 
use these experiences and teach these 
skills to their pupils. Finally, 
favorable attitudes toward the teach- 
ing of science In the elementary 
classroom can be fostered in pre- 
service education which is self -paced, 
personalized and humane and which 
allows for student self-determination 
within the science curriculum. 



For each major idea, state the 
tea ching strateg;y ^you use (NOT 
jus Lhe "method") to implement 
that idea. 



Pre-service elementary science teachers 
take a sequence of scitnce which is 
self-paced , personalized , modularized , 
which emphf izes process, and which is 
based on an inquiry, "hands-on" style 
of learning. Assessment is individu- 
alized and performance-based and is 
done on each of the student's selected 
25-35 modules. Large portions of the 
coursework depend heavily on the three 
major elementary science curricula: 
ESS, SAPA, and SCIS. The third term 
of Unified Science contains seminars 
and activities based on current theories 
of learning (Piaget, Bruner) , philoso- 
phies on teaching science, and teaching 
experiences in a local elementary school. 
Interaction and feedback concerning 
these lessons comes from (1) video 
tape, (2) c >llege faculty member , (3) 
peer partner, and (4) children. 



From the major idea ar.d strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates. 


State the observable evidence 
you woul^ accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


The pre-service teachers have shown 
the capability and the desire to 
teach science by an inquiry, '^hands-on' 
approach, and they have expressed the 
needs children have to learn basic 
process skills. They have demon- 
strated ifcir ability to foster pupil 
interaction and to use it .as a method 
of facilitating inquiry-styled lessons 
in science. Further, they have shown 
competence in planning inquiry les- 
sons from highly-structured, content- 
oriented science curricula* 


Throug^Ja onsite observation by the 
science faculty member and through 
description feedback from the coopera- 
t Lng inservice teachers and the college 
elementary education supervisor it has 
been determined that the student teachers 
are for the most part (roughly 80%) 
demonstrating the competencies stated 
under '^outcomes". The Semantic Dif- 
ferential (instrument to detect attitude 
changes) and the AAAS Science Process 
Measure for Teachers (Form A) are cur- 
rently being used to quantify -some of 
the outcomes. 
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PROGRAM DESCRIPTION 



Many of the MODs used in the three courses are adaptions of material in 
ESS, SAPA, SCIS, and other new urricula. Others have been designed py our UPSTEP 
faculty to reach into disciplines not emphasized by the new general curricula 
for children, e.g,, earth science er-i astronomy. All of the MODs require fur- 
ther revision and improvement and wxil be ready to be shared with other insti- 
tutions by the end of summer, 1975. In all, we hope to produce well over 150 
MODs . 

The students are evaluated usually individually, sometimes in pairs, by 
an UPSTEP faculty member. Except for the seminars and field trips and about 
half a dozen written assessments, the evaluations are oral and may last from ten 
to twenty minutes per MOD. If it seems that a student has not learned sufficiently 
by doing the MOD, he/she is not penalized but is asked to continue working until 
there is success. At this point in our program, we must give grades - A,B,C - 
and the grades given depend on the number of MODs satisf actoi^ily completed. A 
few ^'Incompletes" have been given because of student^ particular prer'icaments . 
Any student may attempt to test out of most of the MODs by an interview with one 
of the faculty members v;ho decides whether or not the student has mastered the 
content and process involved (sometimes a written pre-assessment preced^^s the 
interview). Thus far, relatively very few students have taken this road. 

Of *uhe three Unified Science courses, the third onv. is the most profession-- 
alized. In addition to science content and process MODs, the studen/ts do read- 
ings and attend seminars that involve: Piagetian theory, the inquiry approach 
to teaching, and the histories, philosophies and products of E§S, SAPA, and 
SCIS. They teach both their peers and childre.T in small-group 'sessions that 
are videotaped and then analyzed. All of this is designed to help our student's 
formulate their own philosophies of teaching science and crystallize their awn 
convictions regarding inquiry teaching. We feel that this course, in particular, 
should give our students not only the ability but the desire to teach science 
by an inquiry approach, and we are trusting that they will leave our program as 
leaders - not only potential but actual - in the implementation of new science 
curricula for children. 

The UPSTEP faculty has made a conscious and concerted effort to produce a 
curriculum that is humanized, that increases the student's sense of self-worth 
and that forms in the student concern for others. We have tried to design ac- 
tivities in which students can succeed and thus overcome the fear of science that 
most of them have acquired over their school years. Deliberate bteps are taken 
to promote a student's interaction with peers and with UPSTEP faculty. We have 
encouraged and have delighted in student criticisms and suggestions for improve- 
ment, and, on the basis of this type of student input, we have already introduced 
changes in the Unified Science courses. We enjoy this type of interdependency 
and will continue to promote it. Tlius far, one student-constructed MOD has been 
incorporated into our curriculum. In December, ^1972, we will chouse several 
more, and, hopefully, this student input will continue as the program progresses. 

The UPSTEP program at the College of Saint Teresa revolves around the cen- 
tral idea of forming teachers who can and will want to teach elementary school 
science within the philosophies of the new science curricula. In order to as- 
certain wheither we are accomplishing this task several methods of evaluation are 
currently being attempted or proposed. 
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(1) V'e must measure certain student attitudes before and after the program 
as compared to similar students not in the program. The Osgood Sematic 
Differential is being employed as a partial means to this end. This 
"test^' is administered before the beginning of the three-term sequence 
of Unified Science, at the termination of the sequence, and once again 
after the completion of student teaching. In this manner, we hope to 
detect attitu.^e chancin concerning several aspects of teaching. 

In addition to formal evaluation of attitudes towards teaching science, we 
have information in the form of descriptive feedback from teachers, school ad- 
ministrators, and associate college staff. In general, the UPSTEP student teachers 
not only feel competent to teach science but, more often than not, select science 
as the first subject they want to teach in their student teaching practicuD, 
The student-teaching supervisor from our Education Department has indicat 'hat 
not only are the UPSTEP students more competent than previous students in teach- 
ing science to children, but their total teaching picture has been affected 
positively by their preparation in our science program. 

(2) We must observe the student as he/she moves through the science sequence 
and teaching experience in order to ascertain whether he/she understands 
and accepts the philosophies of the current elementary science curricula. 

Our prprent program allows three opportunities for assessing the student 
in a teaching role before graduation. These include (a) peer teaching (video- 
taped), (b) a two-week teaching experience with children in a local elementary 
school (also videotaped and observed by a peer partner, a college faculty mem- 
ber, and the cooperating classroom teacher), and (c) student teaching for a full 
term (observed by a college science faculty member) . 

(3) We hope to determine whether Unified Science is developing process 
skills in the students themselves. Beginning with the third group of 
students (Winter, 1972), a process test will be administered in a pre- 
post design. 

Since our program is linear, no one group of students has completed the 
entire science sequence and student-teaching experience, and any attempt to 
quantify results at this time would be premature. We hope to start seeing group 
results as early as spring semester, 1973 in at least on^'; area of evaluation, 
i.e., the attitude measure mentioned In item //I above. 



AVAILABLE MATERIALS: 

"lae v^^ilege of Saint Teresa's UPSTEP Program Is in the process of developing 
a battery of Module Exercises used by the students .in the science courses re- 
quired for Elementary Education. The modules, as they are being developed, 
are being tested and revised, over a four-year period. At this point the modules 
are not available for distribution . Interested persons can obtain sample copies 
by x^lting to the Director of the Program. 
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STATE UNIVERSITY OF NEW YORK AT BUFFALO 
Buffalo, New York 



Ronald J. Raven 

State University of New York at Buffalo ' 
Faculty of Educational Studies 
Buffalo, New York 1421A 
(Telephone: 716-831-A612) 

PROGRAM DESCRIPTION (In-service) : 

The following purposes of the in-service (ilementary school science 'oro- 
gram are used as guidelines to design the activities: 

1. Facilitate teachers* comprehLPsion of ^jntral science concepts 

f 

2. Provide models of science teaching strategies 

3. Provide approaches to evaluating science concept learning. 

The major role defined for the in-service teachers in this course is diagnosing 
and remediating science concept learning difficulties. The teachers are provided 
with materials from the Science Curriculum Improvement Study program, the Science- 
A Process Approach program, and the Elementary Science Study program. Central 
concepts in each of these programs are analyzed and evaluated in terms of the 
potential difficulties that pupils may have in acquiring them. 

Videotapes of various tea hing strategies using these curriculum programs 
are shown to the teachers^. Competencies and performance strategies of the 
teaching models are analyzed and evaluated. 

The teachers construct evaluation devices that they use with individual 
children in their classes. The evaluation instruments that are constructed use 
Piaget^s developmental schema as a basis for diagnosing the types of problems 
that children have with the science concepts. The instruments utilize science 
concepts that are presented in the curriculum programs discussed in class. 

The teachers also construct remedial activities and programs that are 
designed to correct problems that children have with the science concepts. The 
programs are tried out with children in their classes on an individual basis. 

After completing the construction and evaluation of their programs and 
tests, the teachers are shown videotapes of children that have learning dif- 
ficulties. The teachers are evaluated on their ability to diagnose the learn- 
ing problems that the children have and their ability to prescribe corrective 
treatments to remedy the children's problems with thp concepts. 

AVAILABLE MATERIALS: 

None listed. 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
jusl: the "method'*) to implement 
that idea* 



An understanding of the processes of 
concept formation and skill acquisi- 
tion is necessary for a teacher candi- 
date to learn to recognize and remedy 
children's learning p oblems in 
science* 



Teacher candidates interact with young 
children and/or "slo^ lear.iers" as 
they acquire key science concepts and 
skills. This interaction enables the 
professor to teach the candidates how 
to recognize, define, and prescribe 
remedial instructi jnal strategies . 
Piaget's findings might be used to 
explain some learning difficulties, 
and examples from the early history of 
science can be used to show the develop- 
ment of these thinking patterns. 



82 



OUTCOME (S) 




EVIDENCE 



From the major idea and strategy 
you stated, list the outcomc(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s) . 



The candidate learns the role of 
remedial diagnostician. 

The candidate learns to recognize 
situations in which it is appro- 
priate to assume this role. 



Upon viewing a film or videotape of 
someone teaching children with dif- 
ficulties in concept learning or 
skill acquisition, the candidate: 

1. identifies and states the clues 
showing the need for remedial 
diagnosis ; and 

2. proposes appropriate diagnostic 
and remedial strategies. 
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TEACHERS COLLEGE, COLUMBIA UNIVERSITY 
Nev York City, New York 



V/illard J. Jacobson 

Teachers College, Columbia University 
New York City, New York 

PROGRAM DESCRIPTION (Preservice^ In-eervice) : 

Science In Childhood Education is a professional course in elementary school 
science. The purpose of the course is tc help teachers, science consultants and 
supervisors, adr:?.ni.3trators , parents and others concerned with the elementar'^ 
school develop and improve their work with children in science. A point of view 
for science in the elementary school is developed; new approaches to elementary 
science are explored; demons trations of a wide variety of elementary science 
activities are presented; the construction of various kinds of simple equipment 
will be shown; and some of the prufesslonal problems that are encounted in ele- 
mentary s..hool science will be discussed. 

Demonstrations, experiments, investigations, projects, cooperative in- 
vestigations , field trips, and other approaches to teaching are used in the course. 
Laboratory work is an integral part of the course. Laboratory sessions are held 
at 3:00 p.m. or 7:30 p.m. on Thursdays. 



AVAILABLE MATERIALS: 

The New Elementary School Science . Van Noatrand Reinhold* (Especially 
sections on investigations and child development as related to science.) 
About $8.50, Nostrand Reinhold. 

"Inv^^^gations in Science,*' 
Free from author. 

Modern Elementary School Sfcience . Teachers College Press. (Especially 
sections on criteria for evaluating programs.) About $3.00, Teachers College Press. 
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CONTENT 



STRATEGY 



List one (or more) major idaa(s) 
from the concc^ptual framework tor 
your science teacher education 
pre ram. 



To be able to undertake and carry out 
a science investigation such aa they 
as ^<^,acher8 i2i2:ht have children do. 

To be able to explain and teach a 
scientific idea. 



To be able to read, analyze, and 
criticize elementary science pro^^rams 
and materials* 



To be able to analyze children's re- 
sponses to a series of tasks in terms 
of Piagetan levels of intellectual 
development • 



For each majo^r idea, state the 
teaching strategy you use (NOT 
just the '^method") to implement 
that idea. 



Undertake an elementary science in- 
vestigation . 



Kicro-teach a science lesson to two 
or more children. Tape record lesson. 
Listen to record of lesson and write 
a critique. 

Analyze and write a review of an ele- 
mentary science program or of the 
materials available for use at a grade 
level. 

Present and tape record several ^lagetan 
tasks to two or more children, i.istv'in 
to tape and write analysis. 
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From the major Id^fi and strategy 
you stated^ ll^t th? outcomo(8) 
you Intend for your teacher 
candidates. 


State the observable evidence 
you would accept* to establish 
that your teacher candidates 
have attained the outcome<s). 


To be able to carry out the Investi- 
gation and write a "scientific" report. 

The candidate is able to plan and 
teach a lesson. Is able to listen 
to a tape recording of a lesson and 
criticize it. 

To be able to evaluate and criticize 
elementary science materials. 

To be able to analyze children's re- 
sponses in terms of levels of in- 
tellectual dsvelopment . 


A written "scientific" report and 
a demonstration to a group of the 
methods employed and the results. 

Tape recording of lesson. A written 
critique of lesson. 

A written review of elementary 
science materials . 

A tape recording of tasks. A 
written analysis of children's 
responses . 
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THE UNIVERSITY GF TEXAS SCIENCE EDUCATION CENTER AND 
TfE RESE^i^CH A.NT} DEVELOPMENT CENTER ECU TE/\CHER EDUCATION 

Austir, , Texas 



David P. Butts 
Science Education Ce.ntor 
The University of Texas 
Austin, Texas 78712 
(TeLophone: 512-471-23A3) 

PP.OGR;\M DESCRIPTION (Preservice, In-service): 

Objectives of the Project 

To create within the prospective teacher the courage and the confidence to 

nit: dovr with tomorrow's problems in teaching science, to face these problems, 

.md to use positive approaches to their solutions - and to accomplish these 

three tasks in a context in which the individual's personal concerns are both 

aroused and resolved as they have Individual needs is the objectives of this 
prciect . 

Population Served 

A. Preservice elementary and middle school teachers who will have a 
responsibility for teaching; a variety cf the currently developed 
science curriculums such as the Elementary Science Study the Science 
C urriculum Improvement Study , and Science - A Process Approach. 



Inservice elementary school teachers who will be teaching Scif^f.ce * 
A Process Approach in Levels K-7 . 

Product To Be Installed 



^ 5£ScrigtJLojn: A complete instructional system for a 45 hour teacher education 
program (a 3 semester hour course or inservice). This system includes Self- 
Directed Learning Guides for students. Analysis of Teaching Behavior module, 
Stating Instructional Objectives module, Instructor's Guide, laboratory apparatus 
for students, and demonstration materials for instructors. These materials in- 
clude alternative instructional strategies for componer".- of them such as self- 
paced instructional' materials (Self-Directed Learning Guides), group administered 
instructional r:,aterials (Arxalysis of Teaching Behavior module, Stating Instruc- 
tional Objectives module) , and computer assisted instruction materials (Stating 
Instructional Objectives module). The entire course is ready for installation 
Ln early 1971 (see Appendix List of Materials for a more complete description 
of the program and its rationale)-; 

Benefits, with verification procedures and data : In general, the outcomes 
of this program are based on the strategy of assessment of needs, awareness 
to the .student of his individual needs, and through this awareness, arousal of 
his concern for these needs, and then strategies by %rtiich the student may resolve 
h!b 'ncllvidual needsi. "uch a program is educationally relevant to the needs of 
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COUTENT < 




STH;\TEG 



List onfi (rr i.-orc;) Tivijoi idea('^) 
from tlie concopt-.tal fra;nrr.;ork £or 
your Qcit^.nce t:vMcher cduc-iLioi! 
program. 



Each t.ctRcher n(-;*df to h ive r'';ill3 
eaflentlaJ. to uising or proces^jing in- 
forraation of science e%o^T±^ar^e>i . 



An iusight ivico the Lei.a*.ioayhlp 
between goals ou apeclfic learning 
experi.ev!,ce8 ir) eaeiaMal if a teacher 
lo- J:o be able Co inc:e.lligently re- 
direct l^aiTi;?,rs' exiartis vhen needs' 



or interecM: cltangos Indicate. 

Inst r j'^'Zio.^tu. a^ctivLiX^B have.\ many 
ways In which they can be directed. 
Rarely vill the pupil atl:ain more than 
that, v-h.lc'''. th'-s t?j-^.chcr eavisloris as 
po6^6ilbla. S-a7^Tiil-a£ for spGcifiab:ie , 

P.-ij^'jj^^^^^ '-^^^ ^- ^' ^ ^"^^ learniiig 
activlMeo re-:uj t-i in taacher * who 
have u JrOcuf. or iGasou to justify the 
learning expsrlence for pupils* 

The plii,loc>0[>h:f c^^i c'oiia.:ion deuoiniiiator : 
of currvut (imphaai^y or . science curricu- 
lum ia the. depaadeace on real experi- 
eiiceB v.rJ th stufi" as a basis foi- genera 
ting cognitive and affective changes 
."■ in piipiist Such an emphafsis requires 
appropriate^ aiuounts of resources at the 
right tii/jB. 

Curriculum dewiguere? have a responsi- 
bility to describe at least one way 
to fsucces^fully »^uide pupil 'learning 
toward 'cho«e goal8 ■. they have identified 
as fGasible and deBl7:ablev: Teachers 
tauBt have the ykill needed to identify 
Xi/hat goals fit their pupil ^ a needs and 
what alternative learning experiences 
_ may- better fit .their pupil ' s Interests . 



For each major idea, state the 
teac hing straLeg: v you use (^(7r 
just the "method") to implemow', 
that idea. 



A self-directed learnir.p format permits 
the persona], competence t»^-4:>e developed 
■"n Vri/s th^it facLllta/- opti;=u^i:> indi- 
vidua.l development . 

Tliroughout the program a model of ^hov 
to fit a variety of activities to 
>:pecific instructional goals is pre- 
sented — and ways to do this for both 
group or individualized in^J traction • 



With respect to this goal, the strategy ""^i 
is mainly one of inodeling the behavior 
initially 5 and then gradually shifting 
responsibility for acting to the teacher. 



The strategy for this goal 'iar simple . 
You cannot guide pupils in learning 
what you have not done/ Therefore as 
one essential ingredient of any plan 
for science instruction, the teacher 
must do each of the learning activities 
v;ith the resources that arc to be avail- 
able for the pupils . 

For each instructional objective, first 
through modeling and then through per-, 
f ormance , each teacher expariences at 
least three different contexts in which 
a pupil might be guided toward achieving 
a given 'Dbjective. These alternative 
contexts or learning activities are se- 
lected from at least two curriculum 
programs. . ' 
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OUTCOME (S) 



EVIDENCE 



From the major idoa and stralcgy 
you stated, List the out:come(s) 
you intend for your teacher 
candidates . 



By the end of the program, each 
teacher should be able to demonstrate 
the behaviors described in the objec- 
tives for instruction. 



By the end of the program, the teacher 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



Two types of performance evidence are 
utilized: 

1. Performance of process on the Science 
Diagnostic Tasks . 

2, Performance of 
Pia^gjnostlc Tasks . 



Su. lls on the Pupil 



Depending on the grade option the student 



should be able to identify or construct selects, they demonstrate the behaviors 
learning activities to fit instruc- in planning at least 4 science instruc- 
tional objectives. tional units. 



By the end of the program, the 
teacher should be able to construct 
diagnostic activities to match instruc- 
tional objectives. 



By the end of the program, the 
teacher should be able to identify 
specific equipment needs and resources. 



By the end of this program, the teacher 
should be able to identify and des- 
cribe three modification or alter- 
native learning activities for^ each 
objective to meet the needs and in- 
terests of pupils • 



Performance or behaviorally stated objec- 
tives mostly remain words on a page until 
the teacher makes them operational by 
describing what they would ask a child 
to say or do to demonstrate the behavior. 
Success here is the comparison of the 
teacher-constructed diagnostic task with 
the objective which it is supposed to be 
measuring . 

The evidence for success in tliis goal is 
analysis of the teacher's data for the 
learning activities, and the specif icness 
of the direction sheets for pupils to use 
as they are to have the opportunity to 
work with the resources. 

Analysis of the Personalized Learning 
modules which are developed by the teacher 
at the end of the program permits the in- 
structor and teacher to examine the con- 
sistency and logical coherence of the in- 
structional objectives, diagnostic tasks 
and learning activities* Work which is 
not yet to satisfactory performance level 
can then be recycled for further develop- 
ment. 
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the prospective ^or Inservice teacher, flexible in both its sequence and cr.»ntent, 
fluccesaful in terms* of student achievement, efficient in utilization of student 
background and timei specific in its behaviorally defined minimum coitipetency 
levels > and financially feasible based on field testing with a network with col- 
leges and school districts. 

These benefits have been and are currently being verified through a network 
of twelve college professors who have used the materials with both inservice and 
preseirvice teachers and in inservice programs at three large school districts. 
Field test data have been collected on both change in how students performed 
and how they felt about their experience. 

Limitati on for a potential adopter : The preservice version is best used 
In a situation in which there is some time flexibility and an instructor who is 
willing to permit self-paced Instruction, Field test experience indicates that 
not all college Instructors are comfortable in using a self-paced instructional 
format. 

The inservice program is presently designed only for teachers who are com- 
mitted to using Science - A Process Approach in their classrooms • 



AVAILABLE MATERIALS: 



A Partial List of -.he Curriculum - Based 
Personalized Instructional Modules 



Author 



Product 



SELF DIRECTED GUIDES TO PERSONALIZING INSTRUCTION 



(Hord & Batts) 



Non-Instructional Management 



A Self Directed Guide to Engineering Learning Environments 

1. Diagnostic Test 

2. Student Guide 

3. Cooperating Teacher's Guide 



(Butts & Hord) 



PlanninR Instruction 

A Self Directed Learning Guide to Deliberate Decision Making 
in Instructional Design 



4. ^Student Guide 

5. ^Instructor 's Guide 

6. ^Diagnostic Test 



(Butts 6t Hord) 



Personalizing Classroom Interaction 

A Self Directed Learning Guide to Spontaneous Decision Making 
in Instruction 



7. *Student Tasks 



8. ^Instructor 's Guide 
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Au thor Product 

Butta The TcachlnR of Science 

A Self Directed Learning Guide to Personalizing Science 
Instruction 

9, Student Guide 

10. Instructor's Ouide 

11. Diagnostic Test 

Butts Personalizing Instructional Planning for Science A Process 

Approach , Level A 

12 . Introduction 

13. What's My Name 
lA. Shapes Around Me 

15. On the Move 

16. Groups of Things 

17. New Tools for Seeing 

18. Putting it in Order 

19. Temperature and Time 

20. Telling How Things Change 

21. Classifying Your Observations 

Butts Personalizing Instructional Planning for Science A Process 

Approach , Level B 

22 . Introduction 

23 • Telling About Me 

24. Observing Change 

25. Measuring Things 

26. Weather 

27. Describing Change 

28. Numbers Help 

29. How Much 

30. Seeds and Graphs 

31. Tools for Measuring 

Butts Personalizing Instructional Planning for Science A Process 

Approach , Level C 

32. Introduction 

33. Living Sets 

34. Communicating 

35. Animals in Motion ' 

36. Pictures That Tell 

37 . Explanations and Evidence 

38. Parts to Whole 

39. Measuring Things 

40. Telling Where I am 
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Product 

Peraonalizing Inatructional Planning for Science A Process 
Approach ^ Level D 

41, Introduction 

42. Fact or Opinion 

A3. Your World Around You 
4A, Mapping Your Environment 
45 • Change and How To Make It 
46* Seeing the Whole Picture 

47. Predicting What Happens Next 

Personalizing Instructional Planning for s^clence A Process 
Approach , Level E 

48. Introduction 

49. Analysis of Stuff 

50. The Shape of the Angle 

51. Repeated Events - A Pattern 

52. Changes 

53* Rules for Spinning 

54. Patterns In Electricity 

55. Cylinders 

56. Decimals In Science 

Personalizing Instruction Planning for Science A Process 
Approach , Level F 

57 . Introduction 

58. Variables in Camera and Seltzer Action 

59. Operational Definitions 
" 60. How to Learn 

61. Who or Why Am I? 

62. Plants Alive 

63. Communicating through Pictures 

64. A Moving Topic 

65. Conclusions - Your Interpretations 

Personalizing Instructional Planning for 
Science Curriculum Improvement Study 

66 . Introduction 

67 . Organisms 

68. Life Cycles 

69. Populations 

70. Communities 

71. Ecosystems 
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I 
I 

Author Product 

I 

Butta & Hord ' Personalizing Instructional Planning for 

Elementary Science Study 

72, Introduction 

73 • Mirror Cards 

74. Budding Twigs 

75. Behavior of MeaLworms 

76. Starting from Seeds 

77. Mapping 

78. Tracks 

79. Peas and Particles 

80. Bulbs and Batteries 

81. Match and Measure 
82* Colored Solutions 

83. Sand 

84 . Pendulums 

85. Earthworms 



Butts, Gibb, Personalizing Instructional Planning for 

Hord Interdisciplinary Mathematics-Science- 

Grade 4 

86 . Introduction 

87. What is Your Evidence? 

88. Telling it Like You See It 

89 . M & M I (Money and Mapping) 

90. M & M II (Making and Measuring Change) 

91. Parts into Whole 



Butts, Gibb, Personalizing Instructional Planning for 

Hord Interdisciplinary Mathematics-Science- 

Grade 5 

92. Introduction 

93. Stuff and Sets 

94. What's Your Angle 

95. Searching for a Pattern 

96. Changing the \^ole 
97 • Spinning or Winning 

98. Living Wholes 

99. Patterns in Number and Electricity 

100. Polling with Fractions and Cylinders 

101. Decimals in Numbers and Physics 

Butts & Hord Personalizing Instructional Planning for 

Environmenfal Studies 

102. Introduction 

103. Plot Explorers 

104. Plant Growth 

105. How Long Can You Keep It Alive? 

106. Animal Response to Man's Pollution 
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Author 



Product 



Butta & Hord 



Glbb 



Gibb and Butts 
Glbb and Butts 
Gibb and Butts 
Gibb and Butts 
Gibb and Butts 
Gibb and Butts 



Glbb & Englehardt 



Interdisciplinary Mathematics-Science 

107. The Teacher Re source Book I Vol* 1- 

a collection of Science competence and 
confidence builders 

/ 

The Teacher Resource Book, Vol* 2 - 

a collection of Mathematics competence and 

confidence builders 

108. Fractional Numbers and Ratio 

109. Geometry 

110. Logic and Number Theory 

111. Integers and Functions 

112. Probability and Statistics 

113. Sets and Numbers 

114. Whole Numbers and Numeration 

115. Pupil Diagnostic Tasks in Mathematics and Science 
Grade One 

116. Pupil Diagnostic Tasks in Mathematics and Science 
Grade Two 

117. Pupil Diagnostic Tasks in Mathematics and Science 
Grade Three 

118. Pupil Diagnostic Tasks in Mathematics and Science 
Grade Four 

119. Pupil Diagnostic Tasks in Mathematics and Science 
Grade Five 

120. Pupil Diagnostic Tasks in Mathematics and Science 
Grade Six 

Mathematics Modules 

121. Manipulative Materials ^ 
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Gibb 122. Concept of Number 

Gibb 123. Numeration 

Glbb 124. Addition 

Gibb 125. Subtraction 

Gibb 126. Multiplication 

Gibb 127. Division 

Glbb 128. Problem Solving 

For information on single copies contact: 
David P. Butts 

The Research and Development Center for Teacher Education 
The University of Texas at Austin 
Austin, Texas 78712 

Prices for multiple copies available on request. 
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WASHINGTON STATE UNIVKRSITY 
Pullman, Washington 



David R» Stronck 
General Biology 
Washington State University 
Pullman, Washington 99163 
(Telephone: 509-335-1628) 

PROGRAM DESCRIPTION (Preservice) : 

The Teacher Education Program at Washington State University prepares 
prospective teachers in an undergraduate teacher education program to assume 
roles In the elementary or middle schools. (Other programs at this University 
will not be discussed in this description of the program, ) The basic sequence 
of the courses which now comprises the minimum entry competencies are the 
following: (1) Education 200, Career Seminar which emphasizes the improvement 
of one's self-understanding and the ability to work with others in addition to 
orienting prospective teachers to the career field of teaching; (2) Education 
300, Human Development and Education, which emphasizes the learning processes 
and developmental processes of children and youth; (3) Education 401, Evaluation 
of Learning, Elementary, which presents the theory and methods of evaluating 
pupil progress for elementary school teachers. 

The Competency Oriented Personalized Education (COPE) program has com- 
plted its first major field test year. The COPE program was utilized in part 
by approximately 240 elementary majors duritig the 1971-72 academic year to test 
a Washington State University developed model undergraduate teacher education 
program. Approximately 85 percent of all elementary undergraduate majors par- 
ticipated. Learning modules have been prepared in the COPE program which allow 
independent study as well as simulation and application (experimental) tech- 
niques, including micro- teaching and field experiences in local school class- 
rooms. 

The required professionalized subject-matter courses for all prospective 
elementary school teachers are the following: (1) Education 390 Elementary 
School Art; (2) Educ. 304 Elementary Education I which provides the methods 
and materials for teachers of reading, language arts, and children's literature; 
(3) Educ. 305 Elementary Education II which provides the methods and materials 
for teachers of science, arithmetic, and social studies; (4) Educ. 403 Social 
Foundations of Curriculum; (5) Educ. 405 Directed Teaching which is the super- 
vised teaching in public school^; (6) Health Education 480 School Health; (7) 
Music 390 Materials and Methods; (8) Physical Education Professional 379 
Physical Education for Primary Grades; (9) September experience of Observation 
in the Schools. 

The professional education and professionalized subject-matter minor 
courses are a total of 41 semester hours. Students also select a teaching 
major of approximately 30 semester hours from a list of elementary school majors. 
This list includes the elementary school major of Natural Science which requires 
36 hours in the following courses: Bact. 101; Bio.S. 103, 104; Geol. 101; 



ERIC 



CONTENT 



-I- 



STRATEGY 



List one (or more) major idGa(a) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, statu the 
tonchinfi strategy you u!;o (NOT 
just the ''method") to Implement 
that idea. 



An understanding of children's habits 
of eating is necessary for a teacher 
candidate to learn to recognize and 
remedy children's attitudinal problems 
toward proper diets. 



Good habits of eating are based on an 
awareness of the nutritional contents 
of various foods. V/aya of testing the 
nutritional values of foods are help- 
ful for a teacher candidate to utilize 
those learning activities which will 
promote in pupils a proper concern 
over foods. 



Teacher candidates will observe and 
interact with children to analyze their 
attitudes toward eating. Thia inter- 
action enables the candidate to usp 
various materials for recognizing, de- 
fining and prescribing remedial instruc- 
tional strategies. Case histories and 
statistical studies will be used to 
explain some attitudinal problems, 

Transcribed classroom dialopues demon- 
strate to candidates how co involve 
pupils in gathering and interpreting 
data which is relevant for nutrition 
education. Pre-laboratory and post- 
laboratory discussions are eescntiai 
to promote meaningful expeiiences* 
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OUTCOME(S) 




EVIDENCE 



From the maj^r idea and .fratogy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates. 



1. The candidate learns to recognize 
the diversity of attitudes about foods. 

2. The candidate learns how to select 
various instructional materials de- 
signed to meet specific needs. 



The candidate understands that the 
teacher must lead pupils through ex- 
periences by which they will discover 
the need for foods of appropriate 
nutritional value. Changes in atti- 
tude will occur more permanently in a 
democratic atmosphere which allows dis- 
cussion and disagreement » 



State the observable evidence 
you would accept, to establish 
kUal your teacher candidates 
have attained the outcome(s). 



Upon viewing a film or videotape of 
children with dietary problems i the 
cane) idate; 

1. identifies and stateo the cluea 
sjhowing the need for remedial 
diagnosis • 

2. proposes appropriate diagnostic and 
remedial strategies, 

1* The candidate can be observed in- 
creasingly to make provision for pupils 
to collect and interpret data on the 
nutritional values of foods • 

2. The candidate can be observed less and 
less to have the pupils accept the eval- 
uation of foods on the basis of conclu- 
sions made by authorities. 
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Math, 105 1 300; Phys* 101, 102; a sequence from Chem. 101, 102, 120; or 105, 
106; or 111| 212* It is recommended that additional courses be chosen from 
among Astr, 135; Bot, 232; Env, S, 101; Geol, 102, 250; Zool. 220, 222, 251, 
Relatively few persons seeking the elementary school certification major in 
natural science. 

Education 305 is the second block of prof essional^t^ed subject-matter courses 
for all prospective elementary school teachers. Upon completion of Education 
305 the student should have a general understanding of the current thinking in 
the teaching of elementary science, mathematics and social studies. In addition 
each student should have developed an initial philosophy toward a teaching ap- 
proach in each of these areas. Finally, students should have attained specific 
tools and skills with which to teach these subject areas. Within this five- 
semester-hour course most of the prospective elementary school teachers have 
their only formal training in elementary school science programs. This course 
should make the students aware of the traditional text-centered programs and 
the newer science programs such as AAAS, SCIS, ESS, and others. Additionally 
the students should develop their questioning techniques and laboratory tech- 
niques for teaching elementary school science. 

In late November of 1972, the National Dairy Council made a grant to Wash- 
ington State University for the development of a nutrition education program 
for prospective elementary-school teachers. The on-going elementary program 
will be changed by the addition of modules into the following courses: Educ, 
304, Educ, 305, Educ, 405, The students with the background of the modules 
when enrolled in Educ, 405 will be supervised in doing demonstrations and 
conducting experiments in the public schools. These activities in nutrition 
education will be supervised by the cooperating teachers and/or the super- 
visors of the student teaching centers. The supervisors will be prepared by 
special workshops held through Washington State University, Materials developed 
for these special workshops will also be used in conferences or courses for 
school administrators, a*id in meetings of professional associations. The title 
of the proposal is "Nutrition Education for the Elementary Schools through the 
Development and Evaluation of Teacher-Training Modules," Dr, David R, Stronck, 
Assistant Professor of Biological Science and Education, is the Director. 



AVAILABLE MATERIALS: 

Teacher-Training Modules in Nutrition Education for the Elementary Schools, 
Cost is unknown at this timej (on November 17, 1972 a grant was made to 
Washington State University by the National Dairy Council). Materials will 
be available no sooner than September, 1973, in their first trial edition. 
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UNIVERSITY OF Wl SCONSIN-EAU CLAIRE 
Eau Clalrui Wlsconaln 



Ben Thompson 

University of Wisconsin-Eau Claire 
Eau Claire, Wisconsin 5A701 
(Telephone: 836-58AA) 

PROGRAM DESCRIPTION (Preservlce) : 

The aims of this science methods class are as follows: 

1. To create a desire to teach children science. 

2. To produce a positive attitude towards science. 

3. To instill a knowledge of activitity and text centered programs. 
A. To provide the basic skills for teaching children science. 

5. To give practice in teaching children science in a typical elementary 
school classroom. 

6. To acquaint students with current trends and philosophies affecting 
the future direction of science education. 

The topics involved are: 

1. The Nature of Science and You 

2. Three Main Characteristics of Science 

3. Cognitive Levels of Science Objectives 

4. Stating Science Objectives 

5. Classroom Activities — Children Doing and Watching 

6. History of Elementary School Science — The Nth Time Around 

7. Overview of New Science Programs 

8. Using the Text to Teach Science 

9. Observing 

10. Measuring 

11. Classifying 

12. Communicating 

13. Inferring 

14. Predicting 

15. Evaluating Process 

16. Preparing to leach 

17. Research in Elementary School Science 

18. The Classroom's Role in Science 

The first four topics occupy about seven class meetings. A variety of 
techniques is employed. Just one example will be given here. Topic one, 

"The Nature of Science and You" begins when the students are asked to write 

a short theme — What the word science means to me . This is the first thing done 
and should reflect none of the ideas to be presented. Next the students are 
provided with the lldt of concepts taker, from the WISP instrument (University 
of Wis cons in-Madison) . They are asked to respond to each item — accurate^ 
inaccurate or uncertain. Again, before we interact. So far the ideas are 
what students bring with them. 
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CONTENT 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the 'Wthod*') to impl 
that idea. 



Science consists of processes, pro- 
ducts and is a human enterprise in 
which science and society interact. 



Students first write a 3hort theme 
titled "What Science is cc Me." Thex\ 
they react to twenty statemenis In- 
dicating whether they ap.ree, (iisa^'rec* 
or Qre uncertain about the scientific 
accuracy of them. Some ot Lhese state- 
ments are about science and \^^riLten by 
scientists. The rest are popular mis- 
conceptions or oversimplifications 
about science. 



Next students read excerpts about tlie 
meaning of science from books by well 
known scientists. Now, these students 
are ready to critique and modify their 
original theme "What Science Is to ^^e." 
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^ OUTCOMECS) % EVIDENCE \ 




From the major idea and strategy 
you stated, List the outcome(s) 
you intend for your teacher 
candidates. 


S I ate the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


1. The student recognizes that ele- 
mentary children should be ex- 
posed to science as product, pro- 
cess and science-society inter- 
action. 

2. The student develops a critical 
concept of science unlike that 
pictured in many science text- 
books. 


When asked to list seven general 
characteristics of science which fit 
no other discipline the student does 
so with reluctance protesting that 
science can not be so isolated from 
man's other activities. Statements 
like "Science has its own language" 
or "Scientists often work in places 
called laboratories" are typical. 

Wlien critiquing sample science programs 
the student lists apparent weakness if 
the curriculum neglects to include the 
three aspects of science, process, pro- 
duct, interaction of science and 
society. 
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Now the students are given a list of responses scientists made to the 
WISP items and the differences apparent in student *s concepts discussed in class. 
They see that not all scientists view science the same way. They also have their 
beliefs challenged. 

Next the students read a handout of excerpts from books by scientists. Each 
student is given one or a pair of contrasting excerpts to read and then explain 
in small group discussion* The excerpt by C. P. Snow and Max Otto generally are 
sufficient in themselves. Others are compared with the excerpt from The Founda- 
tions of Science by LachUman since he exemplifies the textbook image. 

These divergent and sometimes spectacular points of view (At upe point, 
Einstein says intuition not method is how his science progresses) are then con- 
trasted with the original essay each student wrote (by this time it has been 
read and commented on — but given no grade) through large or small group discussion 

Lastly, each student is required to list 5 to 7 ways in which science dif- 
fers from all other disciplines or "subjects". This provokes frustration since 
as things are listed they find the idea usually applies to art (experimentation), 
history (records of progress), library (classification), etc. Some possible 
differences are: a special language, practitioners called scientists, entire 
world as topic, etc. but these aren't Indisputable either. 

So what is science? Now they are uncertain. The important question is 
how do you, as an elementary teacher, present the ideas of science to kids. Cer- 
tainly not as steps — nor as intuition. It's both and a lot more — that's what 
kids should learn. Then we focus in on science as Process-Product-Interaction 
with society and culture. Now the "methods" course begins. 

Topic five "Classroom Activities" is presented as a demonstration and lec- 
ture with printed notes supplied. The main feature consists of showing the 
positive and negative moves in demonstrating by doing an actual demonstration 
pretending to have not prepared, reacting negatively to responses the teacher 
did not have in mind, telling the students what each step is while doing it and 
so on. The positive side is shown by using surprise, student involvement^ open 
ended questions and so on. The "Doing" is amplified in many later meetings. 

A handout outlining some phases in the history of elementary education is 
provided to students for the History of Elementary Education. This is accom- 
panied by a lecture in which salient points are illustrated through reading 
directly from text books, Journals, and reports of the period. Qi:otations from 
the past are matched with contemporary writings to show how ideas about teach- 
ing science have persisted or recurred. 

Since most students will be provided with a sci.ence textbook as the major 
teaching device current texts are analyzed . In this exercise , students focus 
on types of diagrams and photographs, the use and levels of questioning, reading 
level, manner in which activities or experiments are presented. 

After this some time is spent having the class devise a curriculum segment 
utilizing the text as reference material while expanding the program with "lessons 
from ESS, MINNEMAST, COPES, SAPA, and SCIS. 
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The motivating force for the class develops from a two week terminal ex- 
perience. At the end of formal science methods class meetings, pairs of stu- 
dents go into the Eau Claire public and parochial schools to teach science. 
In direct preparation for this, six sessions dealing with the so-called *Vro- 
cesses" are held. Each session concentrates on one process and is a lesson 
taken from either the ESS, SCISj or SAPA programs. These sessions run for one 
and a half hours. The students assume roles of second or third graders for 
example and do the exercise while the methods teacher becomes a grade school 
teacher. Materials are handled, discoveries made, conclusions reached, and list 
put on the board. 

After a brief discussion the students view a 15-20 minute videotape of 
children doing the actual exercise they completed or a very similar one* Next, 
students have an opportunity to ask questions or make comments about what they 
saw. 

In preparation for the field experience, students contact elementary teache 
who have indicated a willingness to cooperate with the science toethods program. 
The teachers indicate what units, chapters, or activities they wish to have pre- 
sented. Almost all use one of the ESS or SAPA programs, 

Now the students plan a two-week sequence. Gathering material, providing 
for printed matter and giving advice requires an expenditure of considerable 
time from the methods Instructor, since 40 to 50 pairs will be out in the school 
at one time and since theae teams require continual help and equipment, there 
is no opportunity to observe on his part. 

Evaluation is minimized and the host elementary teacher merely checks 
the effort and effectiveness of the team members. Students feel they can be 
more concerned about their tasks if they are not worried about being watched* 
In reality, the best criteria of success is to be found in the comments and con- 
tinued support our program has received from the elementary teachers involved. 
Occasionally we find a disappointing experience but no disasters to date. 

Our students say teaching is what methods courses are all about and the 
terminal field experience gives them a goal to work for from the first day of 
class, with some skills and memories to take into their senior practice teach- 
ing experience the following year. 

AVAILABLE MATERIALS: 

Videotapes of children being taught with SAPA material, (Cost: Return 
postage) 
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SECTION THREE: SECONDARY SCHOOL SCIENCE TEACHER EDUCATION PROGRAMS 



NORTHERN ARIZONA UNIVERSITY 
Flagstaff , Arizona 



Gordon Johnson 

Northera Arizona University 

CU Box 5880 

Flagstaff, Arizona 86001 
(Telephone: 523-2150) 

PROGRAM DESCRIPTION (Preservice) : 

The program of preparation for the preset-vice teacher in the physical sci- 
ences involves the usual three major components: 

1. A Liberal Studies requirement of 42 semester hours. This normally in- 
cludes, for the prospective science teacher, two courses in the History 
of Science and the Philosophy of Science. 

2. An area of specialization of 50-60 semester hours, which provides several 
options. A recently introduced and strongly encouraged option is that 

of coordinated teaching majors. This allows the prospective science 
teacher to pursue intensive preparation in two complementary teaching 
areas, such as chemistry and physics, physics and mathematics, or any 
of several other logical combinations. 

3. A professional block of 20 semester hours. Prior to admission to teacher 
education, a student takes the 2 hour Introduction to Education course 
(team taught with laboratory experiences) and the 3 hour Educational 
Psychology course (also with laboratory experiences) • 

The remainder of the experiences are .normally completed during a professional 
semester. The Secondary School Curriculum, and Evaluation of Learning courses 
are presently taught in a block during the first eight weeks of the semester. 
In some instances, the special methods class may be taught with the above courses 
in a teaching center, located in a secondary school off campus. This allows easy 
access to observation and participation experiences on the scene of the student's 
upcoming student teaching experiences. Student teaching is a full time eight 
week experience concluding the professional semester. Formal and informal semi- 
nars are scheduled during the time of student teaching. 

The special methods courses and the supervising of the student teaching 
experiences along with advising are the responsibility of specifically designated 
persons in the science departments. The remainder of the professional experi-- 
ences are the responsibility of persons in the College of Education. 

The special methods course is currently organized for prospective teachers 
in the area of mathematics and the physical sciences. For the most part this 
involves a single group of students — the majors in mathematics most often have 
a minor or coordinated major in one of the physical sciences while the reverse 
is just as often true. Opportunities are also available for students to par- 
ticipate part-time in the special methods course in Biology if a portion of 
their training is in that area* 
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An auto-tutorial laboratory is available for members of the science methods 
classes. Here opportunities are provided for the student (1) to become pro- 
ficient in certain laboratory skills necessary for the secondary science teacher, 
(2) to observe prepared videotapes illustrating teaching styles and classroom 
activities, (3) to use materials (textual and laboratory) that have become re- 
cently available, (4) to review suminary filmstrip and audiotape descriptions 
of the newer science programs at all levels, K-12, (5) to develop auto- tutorial 
modules for future use by secondary school students, and (6) to become familiar 
with the operation of recently available equipment. 

Students all have an opportunity to participate as the instructor in a 
micro-teaching situation, to view a videotape of their own performance, and to 
participate in a critique of their teaching performance. Participants are en- 
couraged to work, toward development of their own teaching model or style on the 
basis of (1) their view of the nature of science, (2) their rationale and phi- 
losophy of science teaching, and (3) their understanding of the learning capa- 
bilities and characteristics of the population of students with whom they will 
be working. 

A variety of teaching materials and resources are then examined and the stu- 
dent encouraged to select those that will best fulfill their perception of the 
goals of science teaching. 

Since the specifics of his student teaching experience are available to him 
at the time of his beginning the methods class it is quite easy to direct many 
of the activities of the methods class tc a defined and easily obser\^ed situ-" 
atlon. Follow up opportunities are also possible during the student teaching 
experience. ^ In that sense the methods class is readily extendable throughout 
the student teaching experience. In the same way many of the observations done 
normally at the beginning of the student teaching experience can be accomplished 
during the first 8 week period. 

In addition, the methods instructors teach a number of sections of the non- 
science major science courses. This allows actual demonstration of teaching 
styles, goal emphases, and teacher-student interaction on a practical level 
but hopefully consistent with the idean advocated and advanced in an intellectual 
way during the discussions in the methods classes. 



AVAILABLE MATEFIALS: 
None listed. 



105 



AUSTIN PEAY STATE UNIVERSITY 
Clarksville , Tennessee 



John Czirr 

The Center for Teachers 
Box 4515 

Austin Peay State University 
Clarksville, Tennessee 37040 
(Telephone: 615-648-71^7) 

PROGRAM DESCRIPTION (Preservice, In-service): 

The Center for Teachers, a program of Austin Peay State University par- 
tially supported by the National Science Foundation, is a service organization 
designed to assist school administrators and pre-service and in-service teachers 
of high school science or tnathetnatics , The laajor programs of The Center are 
baaed upon school needs as identified by the teachers and their administrators. 
They are implemented by providing (a) activities to meet these needs, and (b) 
physical and financial support for these activities. Pre-service programs have 
been developed in chemistry, earth sciences, environmental sciences, mathetaatics , 
and physics. Additionally, continuous, coordinated professional assistance for 
in-service teachers in 21 school systems of rural Tennessee and Kentucky are 
provided through The Center, In-service programs of a variety of kinds are 
provided in all these fields, plus biology. 

Keeping in mind the realization that the continuing welfare of the student 
must be the ultimate goal of any properly conceived educational program^ and 
the student and program must be brought into effective contact to achieve this 
goal, the objectives of The Center have been set up as follows: 

1. To establish a pilot program of services for science and mathematics 
teachers, operated as a center of continuous, coordinated activities 
for pre-service preparation of teachers in five disciplines, and for 
in-service assistance to teachers in twenty school systems in the 
vicinity of the University, 

2. To make The Center a communications facility for identifying the needs 
of the school systems and a working facility for providing: (a) programs 
to meet these needs, and (b) means for participation of teachers and 
administrators in the programs. 

3. To develop and/or improve undergraduate curricula specifically directed 
toward the pre-service preparation of teachers of the various sciences 
and mathematics. 

4. To secure, store, and display the abundant instructional materials 
(including apparatus) extant and forthcoming, and to provide space 

and personnel to insure easy access and maximum usage of these materials 
by both pre-service and in-service teachers. 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher,^. education 
program. 



For each major iUcta, state the 
teaching strategy you use (NOl' 
just the "method") to implement 
that idea. 



Teachers will be able to adapt nation- 
al curricula to their own local needs. 



The teacher will utilize a multi- 
media approach in the classroom ^ 



Pre--servlce teachers are exposed to many 
national curricula and cire provided with 
the opportunity to try them out, in part, 
within the structure of the local schools, 

Pre-service and in-service teachers are 
provided with free production materials 
and are aided by specialist in learning 
how to produce and utilize media type 
teaching aids. Professors encourage, 
through special assignments ^ the use of 
multi-media approaches. 
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From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 


State the obstrvable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


Teachers should learn to utilize those 
parts of national curricula that fit 
the local school environment and to 
adapt those that do not readily fit. 

The teachers shall become self- 
reliant in the production and use of 
multi-media materials. 


Ideas and materials from national 
curriculum projects are utilized 
in the classrooms. 

The teachers will produce and use 
these materials in their classes. 
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5. To provide reference and resource materials and persons to supplement 
the primary sources listed above. 

6* To develop into finished products or adapt as innovation the views, 
suggestions, inquiries, or experiments of participants; then to chan- 
nel these effects into usefulness as apparatus, instructional media, 
and other teaching aids for in-service teachers, pre-service teachers, 
and the staff of The Center. Special emphasis will be placed upon 
assisting individual teachers In developing their o\m ideas into 
usable materials for their classes, 

The University provides space and I urnishlngs for The Center Including 
conference rooms, classrooms, laboratories, work shop, lounge, and other ap- 
propriate space, including offices for the ten full-time employees. Thirty 
university professors are released from approximately half of their regular 
university teaching load to support various activities of The Center. 

The in-service phase of The Center is based, to a major extent, upon needs 
identified by the teachers and their administrators. Mechanisms for participa- 
tion of these teachers and administrators are as follows; 

1. Single-topic institutes of one week's duration are held throughout 
the academic year with small (7-10) groups of teachers attending each 
institute. Topics are selected by the teachers and programs are pre- 
pared by The Center. Teachers with common interests work in groups 
of three or four assisted by professors from the University and by 
Center staff. Housing is provided by the University, with meals and 
travel expenses supported by the National Science Foundation. 

2. Occasional one-half day sessions arc held for the benefit of super- 
intendents, principals, guidance counselors, and supervisors in order 
to be certain that they all have a broad understanding of the work of 
The Center and to increase the probability of their assistance in 
making good use of the increased capabilities of the teachers. The 
University bears the expense of these meetings. Additionally, meet^ 
ings with some local school boards have been held and appear to be 
quite profitable. 

3. Short courses of three weeks' duration are being taught during the 
summers to provide intensive coverage of selected topics. These 
courses carry optional graduate credit of three quarter hours for 
those people who are eligible for graduate credit and who desire to 
receive it. Fees are paid by the University; stipends are furnished 
by the National Science Foundation. Occasional one-week institutes 
for . principals are held to help them become more fully acquainted 
with the philosophy and content of the new science courses they ad- 
minister. Housing is furnished by the University and the necessary 
materials by the National Science Foundation. 

4. Staff members of The Center and members of the University faculty 
visit each teacher in his school at least three times during each 
year to assure continuity of professional stimulation and provide 
other services. These visits include time for brief conferences with 
principals, supervisors and guidance counselors . 
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5. To alleviate partially the conditions of poor communication with 
teachers, the University provider toll-free telephone service from 
each school to The Center > thus affording the teachers easy access 
to Center resources which, of course, include the total resources of 
the University, Calls are anticipated for information on an immedi- 
ate-need basis, but telephone service also encourages inquiries 
that can be satisfied only by correspondence or by visitation. 



AVAILABLE MATERIALS i 

Descriptive brochures for the overall program, the Media Division, the 
Materials Division, and each of five coittent area projects respectively. 
(Free, 8 brochures) 
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CALIFORNIA STATE UNIVERSITY 
San Jose, California 



Jc^an Beard 
D. R. Conradson 
J, L. Rlioades 
R. A. Smith 

California State University 
San Jose, California 95192 
(Telephone: 408-277-2322) 

PROGRAM DESCRIPTION (Preservice) : 

The current secondary science credential program is pursued during a fifth 
year, following completion of a bachelor^s degree and acceptable preparation 
in biological and/or physical sciences. Course work in the fifth year includes: 
1) professional education covering topics such as curriculum, general secon- 
dary school orientation, educational psychology, general methods, evaluation, 
and audio^visual techniques; 2) science education: methods, and seminars on stu- 
dent teaching and current innovations in science teaching; and 3) science: 
usually limited to two or three upper division courses. The first semester of 
the fifth year is occupied primarily by education and science methods courses, 
in preparation for a second semester primarily devoted to student teaching in 
two science classes per day (8 semester units) and related seminars. 

A new law to be implemented over the next few years makes It possible to 
complete a bachelor's degree and credential progj'am within four years. This 
will reduce science major courses to about A5 semester units, probably reduce 
the number of teaching minors completed, and reduce the time spent on profes- 
sional education course work. Provisions of the law require a course in methods 
of reading and increase student teaching to a minimum of 12 semester units. We 
are then in the process of selecting the most "promising practices" as well as 
omitting and adding activities expected to improva the program. It will be at 
least: a year before we work with anyone in the new professional program, but at 
this time we have some experience in two innovations which precede the cre- 
dential portion of the program. These and several features of the science edu- 
cation portion of the current program will be described in more detail. The 
portions not expanded here are thought to be successful, but commonly in use 
elsewhere and thus not in need of further description. 

A basic premise in our science teacher educotion program is that specific 
techniques for a certain laboratory or curriculum program are not appropriate 
to a methods class. An attitude i: constant improvement, e>, erimentation, and 
openness is preferred to slavish devotion to a program or technique or to 
blindly redoing what is "party line" activity. 

\'.{\('h of the practices described occur as portions of the science education 
I'v'.i'.'nn whirh is tho sole responsibility of the Department of Natural Science, 
l»>i ihr iM'hi^ol of Science. 
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List one (or m^rc) major idcn(s) 
from the ct-ncr} cun! fratncwork Cor 
your scirncc toaclu^r education 
pr Digram. 



A Bclf ^renewing teacltcr rru;L be 
cognizant of hi^»h(er) ^.o-als ana 
limltatlon^j. 

Effective teachiag ot individual 
ytudenls requires inforniation about 
student characteristics such as; 
backp,round > interest and attitudes- 
A "good teacher'' must often infer 
sucli studtint attributes from observa- 
tion of claisruoin accivities- 

Lesson p- inning mii«t provide for a 
continuity 'f learning; exporJences- 

Tc^ichlng is an in torper.sonril art. 



Irv 'ach major i.dca , slacc the 
tench in;', stratey.y you ^\s:: CNOT 
jusL the "method") to imp U»nijul. 
that idea. 



The oreservicp teacher is anked to 
develop a act of ob-Jecrl 'es for him- 
F-fl. as a student teacher. =*SC1FD i71) 

Observe individual student in various 
scic'nce class situations^ Lecture, 
lab, discussion, (SCIED 373) 



Teach (1 or 2) 3-5 day lesson se- 
quences to small (average 5) groups 
of students, (SCIED 373) 

Individual and small group counselling 
to bring out evidence of individual . 
differences of students and teachers 
who must work together. (SCIRD 373) 
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OUTCOME (S) 



4b 



EVlDENCl! 



Krom the major rdoa and strategy 
you stated, list the outcoiTK^ (s) 
you intend for your teacher 
candidates. 



School and University supervisors 
are better able to assist in profes- 
sional growth of student teacher. 

Pre-service teacher begins to develop 
skills for estimating individual 
student: readiness, attention span, 
interests, learning skills 

Pacing, allowance for student vari- 
ance, and topic continuity are con- 
siderations in lesson planning and 
teaching. Teaching strategy effects 
outcome wit:h students. 



Ability to describ and show dif- 
ferences of student acceptance and 
rejection response to varied class- 
room procedures . 



Stnte the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



Realization that teachers must be 
self-renewing at least in part. 



Pre-service teacher prepares lessons 
which allow for expected individual 
student variations. 



Considerable revision of plans for 
subsequent days in response to new 
experiences in time requirements, 
student difficulties and interests. 
("How can you go back to face the same 
kids and do better each day?") 

Plans for classroom activity to 
accommodate for individual differences 
in students. Modifies plan in re- 
sponse to student behavior. 
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Nat. Scl. 108 ; Experimental and Investigation Techniques in Science. 
3 semester units. This new "course'* will be taught for the first tin\e beginning 
in February 1973. Its development resulted from the contradictions which arise 
when students trained almost entirely about the products of science endeavor 
are asked as teachers to give students experience in science as a problem solving 
process. 

The loosely structural lab-seminar is required for the new science teach- 
ing majors and recommended for other scii uce majors. Several basic seminar 
topics related to science philosophy are to be coupled with an opportunity for 
each student to actually carry out some open-ended investigations. It is ex- 
pected t.aat a generally open atmosphere will have to be accompanied wltli in- 
dividually determined forms of encouragement for students who as sophomores 
and juniors have found success and comfort in science ^s a body of knowledge. 

Sci, Ed, 175 ; Classroom Experiences in Science Teaching. The career de- 
cision course is intended to acquaint undergraduf^tes mor»? fully with teaching, 
from the teacher's point of view. Students wil^ be assigned to an elementary, 
junior high or senior high school teacher depending on the level of his interest, 
A minimum of three hours a week is scheduled in the teacher's classroom, but 
the experiences are determined by the teacher and student as appropriate to the 
classroom plans, pupil needs and student Interests and skills. In a metropoli- 
tan area we have been fortunate to find a group of dedicated classroom teachers 
willing to assist and counsel. Success from last year's initial offerings 
show a sharpening of teaching interest or a rejection of a teaching career 
option - both of which are considered useful to college sophomores and juniors. 
Further data and analyses vrill become available in Diane Conradson's aoctoral 
dissertation when it is accepted by the University of California, Berkeley, 
early in 1973. Her investigation is on attitude variation produced by this ex- 
perience. There are now students taking this "course" for the third (maximum) 
time, at the third educational level, to further assist in their career decisions. 
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THE CITY COLLEGE 
New York, New York 



Harold J* McKenna 
School of Education 
The City College 
New York, New York 10021 

PROGRAM DESCRIPTION (In-service) : 

The environmental problems confronting society have two fundamental as- 
pects: the scientific and biological on the one. hand, and the social, economic 
and political on the other. In order to deal with the social, economic and 
political aspects of a given problem rationally, one must have a grasp of the 
inter and intra relationships of ecosystems. Ln this regard, environmental 
problems can be viewed with an understanding of population and community needs. 
Through an. ecosystem analysis, the various scientific and social views of 
society can be viewed, analyzed, synthesized and applied to the many environ- 
mental problems facing the biosphere today. 

It is this belief that has prompted the City College of New York, School 
of Education to undertake and develop an entirely Yiew graduate prograin in en- 
vironmental education for teachers of science and social studies at the secon- 
dary level. From a survey taken of some 70 colleges and teaching institutions 
throughout the U.S.A., of which 53 responded, none are offering such a teacher 
training program designed specifically for secondary school teachers of sci- 
ence or social studies as will be described. 

The purpose for such a prograin is to prepare school personnel for leader- 
ship roles in environmental education. This program will provide course work 
and skills necessary for curriculum enrichment and will prepare teachers as 
both specialists and generalists in the field. 

The unique feature of this program is that it has a two-way interdiscipli- 
nary approach. First it crosses departmental lines, and offers a flexible 
program of study from which the many disciplines are fed into it. Departments 
that will participate in this program include: biology, chemistry, geography, 
sociology, political science and economics* Many institutions throughout the 
country have such offerings from the various disciplities or departments, but 
are not geared directly towards teacher training. Some courses are: social 
ethology, radiation biology , ecological energetics, environmental law, chem- 
istry of pollution, environmental politics, conservation, and economic ge- 
ography. In these courses, students will be presented with the basic issues 
in which they will analyze each in light of that discipline as well as others, 
and develop various approaches to uncovering scientific method and attitude, 
economic policy and political structure of the environment. 

The second aspect of this two-way interdisciplinary approach is that an 
interdisciplinary approach will be built into each of the courses. Each 
course will consider the social and scientific views, and cross develop in 
three basic ways: one way is content development in ecosystem analysis within 
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CONTEKT 



STRATEGY 



LisL one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 



Environmental education eventuates in 
knowledge which is based on an inter- 
and intra-disciplinary process. 



Interdisciplinarily , students analyze 
various problems using the facts and 
information from both the Natural and 
Social Sciences. 

Intra-disciplinarily , students are 
given specific teaching methods in 
how to teach the content , interdis- 
ciplinarily, and how to become actively 
involved in a Community Environmental 
Project. 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcoine{s) 
you intend for your teacher 
candidates . 



S tate the observab le evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcoine(s) . 



The student, holistically can analyze, 
synthesize and apply the knowledge 
of the disciplines to solving a 
problem. 



The student (in-service teacher) 
can use various methods and actions 
with the classes in teaching issues 
in environmental education. 



Student actually uses the facts from 
sociology , anthropology , economics , 
political science and natural sciences 
to analyze an environmental problem 
holistically. 

Students use specific methods And 
actions in their classroom. 
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each of the disciplines. In other words, if you are discussing environinental 
politics, various ecosystems will be analyzed in view of present political 
action and structure, A second way is in methodology . Here students will 
learn various methods of approaches of teaching at the secondary level about 
the issues of each course. For example, in a course such as the chemistry of 
pollution, the instructor will give some methods in sampling water and intro- 
duce various chemical tests that a student can use in order to grasp an under- 
standing of the problem, Thus, we are incorporating methods of how to teach 
a skill or concept right into each course, rather than giving a separate course 
only in methods 3 It is the contention of this writer that each expert in the 
field should be able to relate the proper method of instruction to the teacher, 
with the teacher's assistance, in each of the courses offered in Lhe program. 
Thirdly, each course has a built in action involvement project, where students 
become involved in an issue and develop a political, economic, social or sci- 
entific action in their community to bring about some meaningful change in at- 
titude (McKenna, 1971), Here students become directly and practically involved 
in the various disciplines and attempts to better understand problems and im- 
plement change. 

This two-way interdisciplinary approach is developed throughout the entire 
30 credit graduate program which leads towards a Master of Arts degree with a 
major in environmental education . As you can readily see, the program needs a 
flexible staff that has the ability to relate not only to content from his 
major fitld (specialist^ approach), but Che content of other fields as well 
(generalise approach), Furthermore, the instructor should be able to relate 
methods or approaches of how to teach this content to students at the secondary 
level. 

Now that the philosophical base of the program has been briefly reviewed, 
further expansion of the total program is needed. The entire 30 credit pro- 
gram will be divided into 3 major categories in which each will be integrated 
with one another in order to preserve the continuity of thought and understanding. 

Category I - Environmental Studies Core - in this category there will be 
3 fundamental courses required of all entering students. The purpose of this 
category is to develop a strong understanding of the ecosystem concept in both 
the social and scientific disciplines. Furthermore, an environmental field 
studies course will integrate these concepts by bringing the students into the 
field in order to actually use their senses and skills in gathering data and 
information, and drawing conclusions on what actually is happening with that 
of theory. 

Category II - Common Professional Requirements - in this category, students 
will meet their professional requirements as teachers by developing systems of 
communications through workshop courses, seminars - for developing curriculum 
materials, and independent research study on specific issues which a student 
is interested. 

Category III - Electives - in this category, students will select courses 
from the various disciplines which will meet their individual needs for a 
better grasp of the ecosystem concept and environmental Issues, In this way, 
science majors may select courses directed more in economic, and political 
areas, while social studies majors may select courses more scientifically 
oriented. 
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One should keep in mind both of the two-way interdisciplinary relation- 
ships that each course in each category has* built into it. Furthermore, each 
category is inter-related in order to develop the conceptual framework of the 
interdisciplinary approach. 

As a pioneer in this area it is hoped that this approach will give new in- 
sights to our teachers about evaluating our environment and about involving 
students. These students will becpme the informed citzenry of this country 
who will be making crucial decisions in the future as to the survivial of our 
ecosystems I ' 

AVAILABLE MATERIALS: 

Program of study for the M.A. in Environmental Education. (FREE) 

Course outlines for courses in programs. (FREE) 

Field guides to New York City. (Cost to be determined) 

An Innovative Program in Environmental Science Education: Research and 
Evaluation . (At press - cost to be determined) 

For materials write to: Harold J* McKenna 

The City College 
School of Education 
137th Street & Convent Avenue 
New York, New York 10031 
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UNIVERSITY OF COLORADO 
Boulder * Colorado 



Harold M. Anderson 
University of Colorado 
Hellems Annex 247 
Boulder, Colorado 80303 
(Telephone: 443-221, Ext. 6555) 

PROGRAM DESCRIPTION (Preservice) : 

Few teachers express strong approval of their teacher preparation experi- 
ence* Almost three years ago the University of Colorado secured a feedback 
evaluation of their program from recent graduates. The results of that study 
emphasized the common charge that campus study of education has only limited 
relationship to problems encountered in school situations, especially so when 
the campus education precedes the school experience. 

Acting upon the results of that survey and being fortunate enough to secure 
an UPSTEP grant, the School of Education at the University of Colorado drastically 
revised its secondary teacher education program. (The elementary program had 
begun revision the previous year.) The actions came as a result of much delib- 
eration at numerous meetings. Since many decisions did not meet with universal 
approval, a number of compromises were necessary. 

During the spring and summer of 1971 several faculty members examined 
available modules and prepared new ones, A considerable number of modules were 
available,^ However, many did not serve the purposes of our faculty. New modules 
were prepared by several faculty members while carrying on their normal teaching 
duties. 

Participants for the 1972-73 Secondary Professional Year were selected 
during the spring of 1971. Criteria for selection were 1) suitable subject 
matter preparation and a grade point average of 2.5 on a 4 point scale, 2) will- 
ingness to commit the entire year to teacher preparation, 3) an interview with 
one or more professors, 4) prior experience with adolescents in an institutional 
or quasi- ins titutional setting. Public school science teachers examined the 
papers of science applicants and interviewed the prospects. One hundred one 
candidates started the program in the fall of 1972. Eight of these were in 
science . 

After a fall, 1972, orientation meeting these eight teacher aspirants 
(called a stream) and I (stream leader) repox'ted to a junior high school and 
met with the science department to plan for the opening of school. For .two 
weeks the prospective teachers participated in the school activities on a full 
time basis; running errands, observing, visiting various teaching situations, 
and noting how some order was produced out of opening day chaos. 

For the remainder of the session our students were to spend approximately 
one half day in a public school as instructional assistants and the remainder 
of the time at the university working on professional education modules and 
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List one (or more) major idea(s) 
from the conceptual frame\;ork for 
your science teacher education 
program. 


For each major idea, state the 
teaching strategy vou use fNOT 
just the "method") to implement 
that idea. 


The art of teaching (allowing; children 
to learn) is learned by guided ex- 
perience in practical situations. 
Associated theoretical structure is 
need to analyze, evaluate, and in- 
crease the skill in practicing the 
art. 

The prospective teacher will learn 
more efficiently if he has an oppor- 
tunity to help plan his program and 
to discuss his needs and performance 
with professional university and pub- 
lic school personnel. 

Each prospective science teacher has 
individual needs and strengths by 
virtue of his past experiences, per- 
sonal talents, etc. To require the 
same material of all candidates is 
inefficient use of student time* 
Fixed courses and rigid outlines can 
be replaced by modular study and per- 
sonal activity. 


Teacher candidates get early experience 
in helping students (and tviachers) in 
real school situations. Huestions 'jire 
raised about teacher actions or pufH 
reactions which may be expected tc 
stimulate learning and inquisitiveness 
on the part of the candidate. 

The university "stream leader/' the 
teacher candidate and science teachers 
at the school select experiences and 
modules for the teacher candidate to 
study or participate in. The candi- 
date recognizes his activity as an 
important step in his progress to- 
ward becoming a professional. 

No fixed courses are required. Modules 
that have rationale , objectives , re- 
sources, activities, and evaluative 
devices are made available for in- 
dividual selection and study. 
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From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



The candidate recognizes the problems 
that exist in the school situation. 
The candidate desires to explore other 
approaches that may be used in teach- 
ing. 

1. The candidate learns to analyze 
his own strengths and weaknesses. 
2* The candidate learns to discuss 
his situation objectively and respon- 
sibly. 



The candidate successfully studies 
modules or participates in activities 
that complement his strengths and 
remedies identified weaknesses. 



State the observable evidence 
you would accept, to establish 
that your teacher candidate? 
have attained the outcome(s). 



The candidate lists a number of problems 
that have been encountered. The candi- 
date asks or offers suggestions about 
other ways to handle situations* 



The candidate analyzes his own teaching 
(videotape or recording) and identifies 
his weaknesses . 

The candidate will search for and/or 
suggest lessons or activities that 
help him as an individual. 

The candidate uses the material he 
has studied to improve his planning 
or performance in school situations. 
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doing a limited amoung of science course work. The integrated science depart- 
ment, as a part of UPSTEP, prepared some courses so that they could be done on 
an independent study basis, involving some group conference. 

The stream and I meet at least once a week to discuss problems and to 
plan. On some occasions teachers also meet with us. In addition, many con- 
ferences are held with individual instructional assistants and cooperating 
teachers. This constitutes informal evaluation and can serve as the vehicle 
for arranging termination of unsatisfactory performers. 

During the fall semester the instructional assistants have studied founda- 
tions of education, educational psychology, secondary education methods and 
communication for teachers through independent and small group study of modules. 
In addition there has been some activity In science education. 

A period of nine weeks during the spring term will be devoted to full time 
student teaching. During this time students will teach under supervision of 
cooperating school teachers and the university supervisor. In this respect the 
program differs very little from the older program, with one exception. The 
science methods course which has been partly modularized will be havily oriented 
to the students' teaching activity. Some work in methods will be done in the 
school and some in group and individual meetings in our science resource center. 

During the last six weeks the students choose an alternative field/educa- 
tional experience where they elect to work in another kind of situation. It 
may be in other levels of school, in an inner city or rural high school, in an 
alternative private school, in a reformatory school, or in a situation such as 
the Bureau of Indian Affairs. 

The program has experienced some problems in cominunication and coordina- 
tion. Many of our modules need to be revised. This program requires more time 
on the part of the faculty. But the improved reaction of teacher candidates 
and the cooperating public school faculty is encouraging. It is our hope that 
this will result in improving professional relations as well as improving our 
teacher education product. 



AVAILABLE MATERIALS: 

Models we are using this year in Science Education to develop group cohesion 

1. The Task Before Us > by H. Anderson 

2. Accident Prone - or Lucky > by H. Anderson 

3. What Shall We Do Tomorrow , by H. Anderson 

4. First Day Science Activities , by Kuss Zeaney 

5. Secondary Science Curriculum Module , by Russ Zeaney 

6. Some Math and Stat for BSCS Biology Teachers , by Russ Zeaney 

7. The Nature of Science , by Ron Anderson 

$2.00 for set of 7 modules. (These need revision and are not exemplary.) 
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UNIVERSITY OF COSTA RICA 
San Jose, COi5ta Ric^ A,C. 



Dean Jesue Ugalde Viques 
Faculty of Education 
University of Costa Rica 
San Jose 9 Costa Rica A.C, 

PROGRAM DESCRIPTION (Preservice) : 

The first two years of the prograni are devoted primarily to atudles in 
the sciences, psychology, philosophy, humanities and general education. Since 
most of the students are registered through the College of Education, their 
progress is noted arid adjustirents are mriJe as necessary both betv?een and at 
registration periods. 

The third year continues to provide background in the sciences but a con- 
sideration of the fundamental concepts related to teaching and learning be- 
comes a major part of the progr^am. There is some involvement with high school 
students, and strategies relatejd to teaching-learning are examined with special 
seriousness. The future teachety examine the mandated curricula and plan for 
a reorganization that provides t\or greater stress on the fundamental concepts 
of science, A varied collection of activities, audio-visuals and other aids 
to learning are planned and many of them are produced so that they are ready 
for trials with high school students. In some cases they are tried out in 
preliminary form and suggestions made by students and teachers are considered 
in the production of the materials. There is much interaction among the future 
teachers and the supervisors in the planning and production of materials, A 
master file of ideas for activities is being developed in a materials center 
so that student teachers may seek ideas for use with students* 

The entire fourth year is devoted to experiences in the schools* At first 
this is largely concerned with observing facilities in the school iji general 
while observing a variety of classes. Student teachers are urged tb note low 
and high deviates and what is being done to adapt materials so as to achieve 
optimum learning. Reports of their observations are required and form the 
bases fcr both group and individual discussions. Very soon the student teachers 
become involved with individual high school students, especially those students 
who the regular teacher* finds it difficult to serve effectively while he is 
involved with the many students that commonly are assigned to his classes. 
Sometimes the special involvements of the student teacher are concerned with 
small groups of students as an alternative to the regular class instruction. 
Such involvements become more common when the student "teacher is definitely 
assigned to a school and a teacher for the major student teaching experiences. 
The challenge to the student teacher, is to help each individual student reach 
an optimum degree of achievement. For some 'students this may be a minimum de- 
gree of mastery of important concepts while for others the mastery would go 
far beyond that expected of the usual high school student* Seeking to achieve 
favorable changes in attitudes toward learning often becomes a greater challenge 
than attaining what is commonly expected of them. 
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CONT'; 



STRATEGY 



List one (or more) major idaa(s) 
frun the conceptual framework for 
your science teacher educati-on 



For each major idea, state the 
teach in.c» gtrate py you use (NOT 
just the "method") to implement 
that idea. 



Mastery of the major concepts of the 
sciences which teachers hope to de- 
V'rlop with high school youth. 

Mastery of the skills that are ef- 
fecti^^e in bringing youth to use the 
concepts wisely in personal, group 
and community situations. 



Understanding the unique abilities 
of hi;?h and low deviates that re- 
quire personal guidance for optimum 
development. Also an understanding 
of the common knowledges, skills, 
concepts and attitudes of a grade 
group that makes possible group 
guidance for individual progress. 



Future teachers interact with University 
professors in classes, laboratories 
and discussion groups. The back.s^round 
obtained is used in planning experi- 
ences whereby high school youth grow 
in their ability to answer questions 
and formulate explanations in those 
situations that relate basic ideas to 
the concerns of youth. 

Future teachers observe experienced 
teachers who give individual and group 
help to high and low deviates. Future 
teachers plan a variety of guides for 
direct, recorded and printed use to- 
gether with the materials that provide 
opportunities for real experiences with 
phenomena and materials. 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcomo(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



The future teacher mas tors the major 
concepts and understands how they are 
used to explain theory and practice. 

The high school student by individual 
efforts achieves the skill to grasp 
rel<3tionships and to explain common 
events in harmony with an acceptable 
level of conceptual mastery. 



Each future teacher comes to under- 
stand the special needs of high, low 
and typical achievers . They become 
skillful in the planning of activities 
that provide meaningful exf riences 
for groups as well as for individuals 
that require special guidance for 
optimum progress. 



Formal and informal evaluations 
reveal the degree to which the future 
teachers grasp the important concepts. 

Formal and informal situations show 
whether or not a student acts intelli- 
gently in light of major concepts when 
confronted with questions and with 
phenomena with materials that are based 
on the concepts . 

The future teacher is observed while 
serving individual students as well as 
small groups. He is required to justify 
the activities proposed and to explain 
the degrees of success obtained with 
individuals and groups. Mastery tests 
are also cons true ted , used and inter- 
preted. 
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During all the involvements of the fourth year the student teachers are 
observed both by their regular teacher in the school and by one or more super- 
visors froTi\ the University. Since these supervisors have all been, and many 
of then^ continue to be, involved in high school teaching, there are rich op- 
portunities to exchange suggestions and concerns. Conferences (individual, 
clas<? and group) continue to be an important part of the student teaching ex- 
ptiri'rnce. F.pch week there is a total student teacher seminar to consider com-- 
men problems, to explain some special innovative procedures, and to consider 
the concerns of each future teacher. Since the travel of University supervisors 
is a serious problem, this initial teaching under supervision is done in schools 
a.l a convenient: distance from the University. l^Hiile there is now in operation 
a jimioj. high school level practice school, the facilities are so limited that 
v;i(le&r)read use of this setting is impossible. Future plans call for a new modern 
bill.. '.. ing for both the junior high and senior high school levels. 

The. second term of the fourth year makes it possible to plan for student 
teaching in more distant locations. While observations and conferences will be 
Jess frequent, they are not eliminated. Each student teacher is expected to 
corr'e to the campus each week for both individual and group conferences. The 
more distant schools, often with teachers who have limited preparation, make it 
possiole for the student teacher to become deeply involved in the school and 
community, since it is necessary for the student teacher to live in the community. 
Such assignments to distant schools are Ideally reserved for those student teachers 
who have shown high dedication and skills. Some student teachers with lesser 
development may continue to serve in schools near the University where they may 
receive more observation ar.d counsel. Some other students who demonstrated 
inferior dedication and skills may be encouraged to seek other careers or to 
extend their studies until they present a mature attitude and serious dedication. 



AVAILABLE >!ATERIALS : 

Several pamphlets similar to chapters of a book are available in Spanish. 
About seven are in use and an additional ten or twelve are in preparation. 
Each explains and discusses some major conceptual area related to teaching 
science. These are usee largely as settings for discussion and to avoid lec-- 
tures. (Since transportation costs are high, it seems best that interested per- 
sons should write for details.) 

A generous number of Invitations to Reasoning are available in Spanish. 
These can be used directly in classes but they also serve as examples for 
future teachers to create additional "invitations" based on local materials and 
conditions. (Write for details) 

A few Audic -Tutorial group experiences for high school student use have 
been developed- (also in Spanish). They involve a cassette and a collection 
of charts and materials so that a teacher can observe teaching and learning with 
freedom to note ways to improve their work. (Write for details) 
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UNIVERSITY OF SOUTH FLORIDA 
Tampa, Florida 



H. Edwin Steiner, Jr. 

EDU 308, Mathematics & Science Education 
University of South Florida 
Tampa, Florida 33620 i 
(Telephone: 813-974-2100) - 

PROGRAM! DESCRIPTION (Preservice, In-service): 

This course, "Trends in Teaching Secondary School Biology," is designed 
primarily for prospective or beginning teachers of secondary school biology. 
The TP.ain factors influencing its development are: 

1. The need to individualize instruction due to student differences. 
The course has been individualized to allow for these differences 
and for self spacing through the use of learning modules or packets. 
These modules are revised regularly on the basis of student perform- 
ance "and feedback. 

2. Tlie need to provide a type of learning experience or approach to 
teaching different than any others experienced by the students. 
This would thereby provide experience with an alternate teaching 

. . approach which students may use in their teaching. 

3. Students should know from the beginning of the course what they are 
to accomplish. Performance objectives are specified and the student 
knows which and how many behaviors he must demonstrate in working 
toward the grade he hopes to receive. 

4. Students* learning experiences include use of media and techniques 
which they should use in teaching biology. . 

5. To determine the mQst effective approach for such a course when the 
class is scheduled to meet one night per week. . 

These factors led to the use of learning modules. Each module is designed 
to develop a competency needed by siecondary school biology teachers. Each module 
contains a flowchart for sequencing experiences ; an introduction with, perform- 
ance objectives specif ied ; and pretests (so student may proceed t 9 another ob- 
jective or module if he already possesses the competency) . These modules are 
given to the student at the beginning of the course with an explanation of ^the 
general operating procedure. 

As indicated earlier, an effective approach for teaching this -course when 
it is scheduled to meet one night per week is being investigated . The course 
has been I'evised, based on one term's experience, to include a session of the 
entire class each scheduled class period for about one hour. Following this , 
students may proceed individually with the module of their choice. They may 
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Lii^t one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 



An understanding of basic ecological 
principles that should be included in 
a secondary school biology course and 
an understanding of outdoor and class- 
room activities which can be used to 
develop desirable environmental goals 
in secondary school students are es- 
sential requirements of prospective 
teachers of secondary school biology. 



Prospective teachers study ecology 
texts, observe films and attend seminars 
as needed to acquire knowledge of eco- 
logical concepts appropriate for secon- 
dary school students. They also par- 
ticipate in field studies which illus- 
trate activities which may be used 
with secondary school students* Pro- 
spective teachers also design and teach 
a series of learning activities. 
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From the major idea and strategy 
you stated, list the outconie(s) 
you intend* for your teacher 
candidates. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



The prospective teacher: 

1. understands the ecological princi- 
ples which may be learned by 
secondary students^ 

2. learns of outdoor and laboratory, 
activities appropriate for students^ 

3'. plans and teaches ecology lessons. 



After studying texts and films and 
attending field studies and seminars, 
the student : 

1. Answers correctly at least 80% 

of the items on a multiple-choice 
test of basic ecological principles, 

2. Plans and^ teaches lessons about 
ecology or the environment which 
include : 

a. behavioral objectives 

b. discovery activities 

c. valid evaluation 

d. analysis of results and teaching. 
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TABLE: 



"Trpnfl«? 


MODULES, GOALS AND OBJECTIVES for 

"in Tp^iph^no Spr»nnH;i7'v Sr»hnnl B'fnlnPv** 








MODULE 


GOALS 

THE STUDENT WILL DEVELOP 


OBJECTIVES* 


History and 
Nature or Science 


Understanding of science and 
its historical development 


R 


and 


0 


Science 


TlnH PT" ^ f"anf^ "1 n o of ^p^pncp Ofn — 

cesses and ability to design an 
experiment 


p 

A. 


and 


u 


Curriculum 


Knowledge of materials for 
fparhlncT hioloffv and how to 

use them 


R 







J. \Z 1. A-\J\J. J- \^ Ci J. CD JL \J 1, 

Teachers of 
Biology 


Unders t binding of helpful j oumals 
and of ideas for the classroom and 
laboratory 








Planning for 


Ability to prepare lessons which 
inf*1iidp pnncpnt^ objectives ^ 
discovery activities and valid 
evaluation 


]\ 






Stra<:egies for 
Ter-iChlng Biology 


Understanding of various techniques 
for different topics and situations 




and 


0 


Ecology 


Understanding of ecology principles 
and of outdoor and classroom 
activities with emphasis on the 
environment 


R 


and 


0 


Teaching 


Application of teaching skills and 
methods 






0 


Recent Issues 
Science Teaching 


Understanding of main topics of con- 
cern among science educators 






0 


Your Thing 


Competency ^in an area of biology teach- 
ing of his choice 






0 



* R - required; 0 - optional 
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also c/ork in the laboratory, and interact with the instructor at other times 
din ing r:he week. 

Trie first time thi.? course was offered, no sessions of the entire class 
'..•ere held* Students were free to work when they chose. The instructor was 
available to students for the entire period each week v/hen the class was .sched- 
aieci. Student performance > however, was unsatisfactory. Student feedback sug- 
g(i^^;Lcd tliat the most likely explanation v/as that students perceived that they 
needed more whole class interaction in which the class, under the instructor's 
guidance 5 could engage in activities related to the topics of the modules of 
the course. 

Subsequently- the second offering, now in progress, includes a class session 
eacj week for a part ol: the scheduled time period. The evaluation of this modi- 
fied individualized approach is not yet complete. However, observations sug- 
gfcjnt ^-.hat suudents are achieving the objectives satisfactorily and that they: 
have a inuci: more favorable perception of the course and its benefit to them. 



AVAILABT:!:: MATERIALS : 
N-;;ie listed; 



0 
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HOFSTRA UI^JIVERSITY 
Hempstead, New York 



Jerry B. Davis 
Hofstra University 
Hempstead, New York 11550 
(Telephone: 516-560-3425) 

PROGRAM DESCRIPTION (Preservice, In-service): 

One among several noteworthy features of the secondary school science 
teacher education program is that students may select as their first course 
in education a course titled. The Secondary School Teacher, which is perfor- 
mance centered. The course includes weekly observation and participation in 
a secondary school in addition to a college class. Thus a student in his 
sophomore year or a beginning graduate student with no prior course work in 
education is immediately placed in a secondary school. The observation and 
participation is scheduled for at least two consecutive periods, once a week 
for the entire semester. The student engages in numerous activities, instruc- 
tional as well as other types. Successful accomplishment of the various teach- 
ing tasks may be credited toward the student's grade. In the college classroom 
activities are centered around various tasks that relate to teacher performance 
Some of these tasks include formulating behavioral objectives within various 
categories of Bloom's taxonomy, preparing lesson and unit plans, developing a 
learning activity package, presenting a mini less on. etc. Grades are deter- 
mined upon the number of tasks cliosen and successfully completed by the stu- 
dent. Certain tasks, however, are required of all students. 

Another noteworthy feature of the program is the continuation of secondary 
school observation and participation while the student is enrolled in the sci- 
ence methods course. The college class work is performance centered. The ob- 
jectives of the course are presented in student behavioral terms. Activities 
include presenting mini lessons, formulating a plan for an inquiry lesson, etc. 

During student teaching, the student also enrolls in a course in classroom 
analysis. He learns various systems for analyzing interaction. He tapes his 
own teaching, objectively codes and analyzes his teaching behavior, and deter- 
mines the patterns to continue to reinforce, modify, eliminate, and develop. 
He plans strategies to accomplish his goals and continues to analyze his teach- 
ing to measure changes in the directions cited. 

These are just a few of the features of the secondary school teacher edu- 
cation program. This is not intended to be a description of the entire program 
only a description of some of the elements related to a teacher performance 
based prqgram. 



AVAILABLE MATERIALS: 

Course Outline for courses described, (Free) 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 


For each major idea, state the 
teaching; strategy you use (NOT 
just the "method") to implement 
that idea. 


The application of learned systems of 
analysis may lead one to identify pat- 
terns in one's teaching that one may 
choose to eliminate, reinforce, 
modify or develop. 


Students tape their owi; teachinp. 
They analyze their teaching, employing 
systems of their choice (e.g. Flanders, 
Vies, Gallagher-Aschner , etc.) They 
identify patterns of behavior to elimi- 
nate, modify, or reinforce with sud- 
porting rationale. Students plan 
strategies to bring about desired 
changes . Students employ the sys terns 
of analysis to determine the degree of 
change over a period of Lime. 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the our.come(s) 
you inLend for your teacher 
candidates. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outconie(s). 



Upon reviewing their lessons via tape's 
the students will employ a system of 
their choosing and analyze the lessons 
They will identify desirable and un-- 
desirable patterns with reasons to 
support their choices from educational 
and psychological theory or research 
findings. They will design ways to 
bring about changes in their teaching 
patterns. 



Students will submit tapes or type- 
.scripts of several of their lessons 
spaced several weeks apart. In addition, 
students will submit analyses of their 
teaching with patterns identified for 
modification and compare changes from 
one lesson to another indicating changes 
in the directions cited by the student. 
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SOUTHERN. ILLINOIS UNIVERSITY 
Carbondale , Illinois 



Helen H. James 
323 miam 

Southern Illinois University 
Carbondale, Illinois 62901 
(Telephone: 453-2239) 

PROGRAM DESCRIPTION (Preservice) : 

At the secondary level our science teacher preparation program might be 
tertied ^'cafeteria style." One exception is that there are two general dishes 
In the appetizer section which must be chosen before other alternative ''science" 
courses will be served. 

Fcllov/ing an introductory course in educational psychology and one in 
principles of secondary education, our science majors begin a three quarter pro- 
gram which allows various alternatives in areas we might broadly categorize as 
knowledge > practice > and application . 

During their first quarter in this sequence, they begin a course called 
"Methods of Teaching Science in the Secondary School*" Initial assignments 
are class oriented and teacher directed* The student has. alternative methods 
open to him along the route to pre-set objectives. Later experiences become in- 
crc:>isingly individualized with both topic and method chosen by the student. 
Grading is on a total point system. The student chooses the type and number of 
experiences desired. The final experience is development of an instructional de- 
sign of the student *s choice. One experience from that unit design is taught 
to the class with materials which they have designed. The objectives for this 
Instruction are set by each student and the combination of design, material, and 
teaching performance is his "final examination" or culminating product for the 
course. All experiences are "contracted'- between student and teacher, and between 
student and peer evaluator. A separate proposal, stating objectives, tasks, 
products^ completion date, and point value expected is submitted for each con- 
tract. A simplified "proposal^contract" form is supplied by the instructor, 
Signc.tures of the investigator, peer-evaluator , and instructor are affixed be- 
fore filing in the student's folder to await project completion or renegoti- 
ation. Emphasis is continually given to peer and self -evaluation as well as 
instructor evaluation. 

The following types of experiences exemplify a few alternatives for the 
course from beginning to end: 

1, Define science and the scientific enterprise empirically, ( class project) 

2, Choose any major curriculum project and investigate its philosophy, 
objectives;, texts, and supporting materials, ( group project) 
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hist one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
proi.;ram. 


For each major idea, state the 
toachinfi strategy you use (NOT 
Just the "metliod") to implement 
that idcr. . 


A teacher definition of Science 
(\'J\\at it reaJ ly means to him) affects 
not only what: he will teach, but the 
way he will teach it. 

Unless a science teacher becomes 
responsible for his own learning it 
seems unlikely that he will guide his 
students in becoming responsible for 
tlieirs — Where, then, are future in- 
dependent thinkers and "fluid 
enquirers?" 


Teacher candidates gather data about 
"What science is" from many sources 
including a survey of community 
scientists and non-sclentls ts • All 
information is reported, organi^.ed, 
discussed and distilled. 

Students contract for various 
projects of their choice. They 
choose from partially organized 
topics offered by the instructor, 
or propose endeavors which will help 
them in preparing to teach science, 
Most finished projects are evaluated 
by a peer, by the instructor, and by 
the student himself. 
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outcoml:(s) 




EVIDHNCE 



Krur'i tiliLt Miajor i^lea <inJ strategy 
y(v,i ytaL;M:i, list the outcomc(s) 
yoii iTitond Cor your t(.^achev 
c fJii'Mfja tr5j . 



I. l-ach student is responsible for 
syntb.esizing a definition, or choos- 
ing', one from tlie class data, which is 
functional and compatible with his 
understanding of the nature of science 



2. F:ach candidate identifies with that 
definition as he proceeds to experi- 
ence and plan for science education 
at t'le junior and senior hltrji level. 



1. Students equate choice, needs and 
interests with assignments, projects 
and class work. 

2. Each student: becomes guardian of 
!iis own progress through choosing 
what he will study, pacing himself, 
evaluating self and peers, offering 
proposals, living up to contract 
deadlines, and finally calculating 
and recording his own grade. 



State, the observable evidence 
you would accept, to '.^stahllfih 
that your teacher candidates 
have attained the outcome (s). 



1. Upon viewing video tapes of actual 
science classes they are expected to 
broadly evaluate whether science and 
the scientific enterprise are truly 
represented as they have defined them. 
They will then support their judgment 
with examples from the tape. 

2. They plan and peer-teach short 
lessons which are videotaped. One 
criterion for evaluting those lessons 
is the degree to which they are re- 
presentative of the nature of science 
as they have defined it, 

3. Each candidate develops a '*six week" 
instructional design for teaching a 
science topic of his choice. One basic 
evaluative criterion for this "term 
project" is whether it is consistent 
with the nature of science as expressed 
by his functional definition - (by this 
point in time it is almost his badge.) 

Each component is self-evident - more 
happily or painfully to the student 
than to the instructor. As the quarter 
progresses, the procrastinator learns 
about freedoms, responsibility and con- 
sequences. Frustrations give way to 
independent endeavors, \^en grade s 
are calculated there is no dcubt about 
giving-receiving- or learning I 
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J Choostf: any two area schools and observational visits will be arranged 
l^or eight visits to four science classes over an eight week period* 
small group project with observational guidelines packet) 

A. I'ainc; a programmed guide, appraise any text and lab book* available 

for your subject field — about forty titles are available in our center, 
(ind ividual project) 

5. Read anything you wish concerning learning and teaching, and submit 
abstrnct cards which include your response to the article or book. 
( Individual project) 

6. Develop a series of lessons on topics of your choice to practice the 
!:ollowing discussion skills; Reinforcement, probing questioning, high 
order questioning, etc, (a video, micro- teaching project lasting three 
weeks — cla ss-group-individual responsibilities) 

7. Develop a presentation using any media you desire to facilitate learning 
on .'i topic of your choice and teach it to your class or to a high school 
class — instructor makes arrangements, ( ind ividual' or team project) 

etc , etc. . . . 

During the second science education quarter, a student may elect to ser^e 
as a "science intern*' in one of many classrooms near campus. There he partici- 
pates in the ongoing classes as an aide or small groups learning guide. Some- 
times he. is a team member indistinguishable from any other adult who is labeled 
"teacher" for most class activities. The student decides how many hours he can 
devote to this experience and the college credit varies accordingly, from four 
to eight quarter hours. 

Finally, a quarter as full-time teaching associate is experienced. Through- 
out the three quarters, students can work with the same university faculty mem- 
ber or team. 

The program described above has been piloted for two years. Beginning in 
September of 1973 several innovations are planned. They do not change the 
program goals or experiences greatly, but do allow more alternatives for specific 
needs, intensity of experience, and sequence of topics. 

1. On campus course work will be offered in short modules to be completed 
independently of each other. 

2. A modular series of **teaching skills^* will be offered as a micro- 
teaching laboratory course. 

3. During each quarter for four quarters, the student will be increasingly 
involved in the act of teaching. Beginning with observation throughout 
a quarter, he then becomes a one day per week aide, and during, the 
third quarter he will be in an area school designated as a center. Here 
he spends one-half of each day in science classrooms and the other half 
in his own professional classes taujght at the center. During the fourth 
quarter he is full-time teaching associate. 
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Kvaiuation becomes <?ven more highly competency based as tasks within 
.spell" J c Tnodul'^s and practical experiences are defined. 



AVA^' A[a.F. MATKFIALS: 

Te xtbook app raisal gu ide - self instructional packet with objectives. 

CI a ssroQin observa t ion guide - for student obsei-vers in the public school 
science c^.ass, 

V Ldeo tapc! - class discus, ion using probing techniques and higher order 
cue-'nloas (10 ninutes) . Furnish blank tape plus $10,00 for duplication 
and shippin^^, . 

Video tap e - (actual high school chemistry classroom) "Periodic Law 
and the Nature of Science^' (50 minutes). Furnish tape and $20,00 for 
duplication and shipping. 

For plater ials :;rite to: Helen H. James 

323 Wham 

Southern Illinois University 
r.arbondale, Illinois 62901 
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UNIVERSITY OF IOWA 
Iowa City, lova 



V. N. [.iiiKitUa 

Sciciicx'. '.education 
University of lova 
lova City, Iowa 52240 
( T e 1 e J •> h o n e : 319-353-4102) 

PROGPAM DI'SCRIPTION (Preservice) : 

Duiiiig the initial phase of the course, we examine some basic concepts re- 
laring to the structure of science, the tentativeness of scientific information, 
and the PK^aning of inquiry and its role in tiie teaching of science — through 
laboratory activity . 

Tlie rolt! of "teacher" is defined within the context of our current under- 
standing of the nature of the learner and the learning process. 

r.n this section of the course, we will experience modes of instruction and 
learning which are different from the traditional lecture and demonstration mode. 
These methods will include: student involvement through laboratory and inquiry 
techniques^, individualization through contracts, audio-tutorial, programmed in- 
stmction,^ simulations and gaming, and computer assisted instruction. As a con- 
clusion to the section, student teams will design and build an individualized 
self instructional module. The module will be designed to f amiliarizfe other 
students with one of the "Nuts and Bolts" topics or to supplement a Science course 
in the student area of interest. This activity will constitute one of the 
major project assignments for the course. 

A major objective of the course is to have each student develop a thorough 
understanding of the historical development and philosophical underpinnings of 
one national science curriculum project in his specific content area. New cur- 
ricula will be surveyed at all levels (kindergarten - twelve) with special em- 
phasis on grades seven through twelve. Programs covered will include those de- 
veloped for students with learning and motivaiilonal difficulties* 

The major project within this phase of the course will be the development 
of a short teaching sequence suitable for presentation to a high school or 
junior high class. This teaching "package*^ will incorporate the philosophy, 
teaching strategies, and instructional materials commensurate with the specific 
curriculum project under study. During this phase of the course, students \j±ll 
visit classrooms, and by utilizing their project material^ will work closely 
with, a classroom teacher and students. 

Students will be familiarized with "Nuts and Bolts'' issues, primarily 
through individual interactions with the audio-tutorial units and supporting 
materials designed by student teams. **Nuts and Bolts'^ topics will include, but 
not be limited to, the following: 
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List one (or more) major idon(s) 
from tho conccplual framework for 
your i^cicnce teaclic^r education 
prog mm. 


For each major idea, state the 
tc-achinR strater^s^ vou use (NOT 
just the. 'unjtliod'-) to implement 
that idea. 


Teaclier candidates should have an 
understanding of processes underlying 
.learning. They should have first-^ 
hand experience in dealing with these 
processes through the .development of 
a self-instructional Module. 

Teacher candidates should have a 
t- orough understanding of the his- 
torical development , philosophical 
structure, and content of one national 
science curriculum project in their 
maj'^r area of interest. They should 
coiT^prehond the evolution of instruc- 
tional strategies culminating in 
current concerns regarding self- 
pacln?, , contract- teaching , activity- 
centerod study, etc. 


Teacher candidates design and con- 
struct an individualized self-in- 
structional module. The niodulc 
is designed to supplement a science 
course in the student's area of 
interest . 

Teacher candidates prepare laboratory 
activities representative of their 
projects and use thetn in role play-- 
ing environments with peers. They 
work for a time In classrooms whr^ire 
the materials and new instructional 
strategies are employed. They pre- 
pare and run a teachinp/leaming se- 
quence which incorporates the philosophy, 
teaching strategies, and instructional 
TTiatexials commensurate with the cur- 
riculum project under study. 
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OUTCOME (S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates- 
have attained the outcoine(s). 



The candidate becomes familiar with 
the problems of task analysis and must 
produce statements of objectives for 
a particular unit. He grapples with 
the various means of attaining the 
stated objectives, and he then pro- 
duces materials designed to help a 
student attain these objectives. 

Th(? candidate produces a module 
which he uses with students and which 
is an individualized supplement to an 
existing course. 

The candidate recognizes the impli- 
cations of the curriculum project 
under study through interactions 
with teacliers and students and tVirough 
particular curriculum materials. 



The module produced is used effec- 
tively in teaching peers and sub- 
sequently in a real classroom en- 
vironment. During peer teaching, 
evaluative critiques of the module 
are an integral part of the develop- 
ment process. 



The role playing and classroom teaching 
sequences are- implemented effectively. 
Evaluative critiques by teachers, 
students 3 and peers are incorporated 
in all phases of the program. 



ERIC 



143 



Behavioral Objectives - Cognitive & Affective Doi^iains 
Evaluation of Students 
Testing Techniques 
Programmed Instru ct ion 

Developing Independent Student Projects 

Aninials in the Classroom 

Science Te^aching ^ the Law 

Laboratory Safety 

Science Clubs 

Classroom Management 

Ordering Lab 6. Classroom Materials 

Operation & Politics ^athin School & Science Department 
Homework 

Professional Organizations 
Professional Improvement 

The last .section will include a critique and evaluation of the effective- 
ness of each audio- tutorial unit. 

This preservice course is normally followed by student teaching. 



AVAILABLE MATERIALS : 
Mone listed. 
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LOCK HAVEN STATE COLLEGE 
Lock ilavan, Pennsylvania 



JJoaald L. Oakley 

203 L'lmer Hall 

Lock Haven State College 

Lock Haven, Pennsylvrinia 177 A5 

fTeieplione: 717-748-5351 , Ext. 306) 

PROGRAM DESCRIPTION (Preservice) : 

The Lock Haven State College science teacher preparation program accounts 
for all the pre-^s tudent teaching education experiences including competencies 
in audio-visual and communications work, educational psychology, socicil founda- 
tions and methods in science education. These areas are all taught under the 
umbrella of a single ten semester hour program over a two semester period dur- 
ing the junior year. The science education professor acts as contei\t area 
specialist and coordinator of the entire ten hour sequence. The full program 
is planned by the team leading toward achievement of competencies which prepare 
candidates for the student teaching experience. The student teaching experi- 
ence is evaluated by comparing performance against a list of teaching competen- 
cies developed .by the education staff. Science methods instruction prepares 
the student for fulfillment of these competencies and is based on a developing 
series of compiitencies for. the pre-student teaching portion of the program. 
Specific topics, skills and experiences in the various areas mentioned above 
are planned to fit in v;ith the basic science methods instruction and are taught 
by the specialists at the call of the coordinator. 

The core of the competency based program of student experiences is centered 
on a sequence of micro teaching experiences, increasingly exposing the methods 
suudent to more advanced instructional skills as the year progresses. Generally 
seven or eight microteachers are used to check the candidate's ability to per- 
form in increasingly student centered situations. Microteach competencies 
begin with information presentation skills such as lecturing and demonstration 
techniques and lead to more student active lessons in which discussion and in- 
quiry are emphasized. In each lesson » the pre-ser\^ice teacher is videotaped 
in a clas.sroom situation, teaching four to five students who are real learners. 
The advantages of this low risk and low threat situation are important in the 
candidate's early work and initial experiences. The lesson is observed by the 
science methods coordinator and evaluated with the candidate thereafter. Meth- 
ods instruction is agreed toward development of the skills to be used in each 
successive microteach. 

During the second semester, the candidate is matched with a student from 
a local high school in a tutoring assignment. The students are chosen to need 
assistance in the content area of the pre-service teacher. This gives further 
contact with real learners and provides an additional experience in a semi^ 
instructional setting. The tutor work is used by methods, educational psy- 
chology and Social foundations specialists to provide raw data and real experi- 
ences on which to base furtlier instruction. In concentrating on a single 
stmfont, the candidate can carefully consider how to individualize instruction 
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List" one (or more) major idea(s) 
from the conceptual framework for 
your science, teacher education 
program. 


For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 


To properly teach science, the 
learner must be actively involved in 
doing science, especially investigat- 
ing, interpreting, correlating, etc. 
i.e. those items closely associated 
with the pr'^cesses of science. 

The candidates use technical photo- 
graphy as a means of gaining infor- 
mation about the world in which they 
live, applying this information to 
formulate or verify relationships 
therein. 

In teaching science, the candidates 
must recognize social background and 
psychological factors as significant 
influences on the needs of students 
and the direction of instruction for 
each student. 


Teacher candidates are placed in 
actual instructional situations 
in which specific instructional 
skills are required. As candidates 
progress , increased emphasis is 
placed on skills which involve 
students thinking and doing in the 
classroom. Discussion and inquiry 
skills are emphasized. 

Candidates are presented with the 
problem of teaching a concept using 
photography as a "best vehicle." 
Stress is placed on choice of instruc- 
tional concept to best use the 
strengths of photographic methods* 

Teacher candidates engage in instruc- 
tion and social interaction with a 
single learner over a period of 
several months. Emphasis is on 
assistance in subject matter areas 
and service as an adult model in 
social behavior. 
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From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 


State the observable evidence 
you would accept, to Cotablish 
that your teacher candidates 
have attained the outcome(s). 


Candidates gain skills in higher order 
instructional practices which center 
on the learner- They become critical 
of traditional lecture .-nformation 
passing as a way of life and strive 
to have students be active investi- 
gators and evaluators of data they 
study or develop. 

Candidates produce usable instruc- 
tional materials and packages for their 
own future use and revision. The 
utility and advantage of data gather- 
ing via photographic tc-;chnique is an 
important realization . 

Candidates relate social background 
and psychological factors to the 
probleiBS of selecting and using 
instructional material. 


Candidates increasingly use student 
centered activities and discussions 
as instmctional vehicles in instruc- 
tional situations. 

Students select photogra^h"^ c solutions 
to instructional and data gathering 
problems when appropriate. 

Upon being confronted with a learner 
problem, candidates will go beyond 
the subject matter and search for 
possible learning blocks which may be 
socially or psychologically based. 
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and more completely understand the problems, both social and academic, students 
face on a daily basis. 

Several more conventional aspects of methods instruction are retained, 
including concentrated work on performance objectives, unit planning, evalu- 
ation of student>3, lesson preparation and school observations including limited 
teaching assignments. It is believed that the student teaching experience should 
be the place where candidates get extensive experience under careful guidance 
of cooperating teachers » 

A rather valuable portion of our teacher preparation deals with basic 
photography skills and their use in science instruction. After early work 
learning to use common communication liardware, students are introduced to the 
fundamentals of photography inoluding useful skills in copying, micro- and 
macro--photography and captioning. At this point they are asked to prepare a 
learning experience using some aspect of photography as a teaching tool. Re- 
sults have varied from sequential microphotographs used in gathering data on 
flower development to a slide-tape instructional unit on laboratory techniques 
in chemistry. Emphasis is placed on photography as a communication technique 
especially useful in science instruction. 

AVAILABLE M.\TERIALS : 

None available currently. 
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UNIVEl^SITY OF >iAINE 
Orono, Maine 



Joliu Butzow 

206 Shlbles Hall 

Co J I age of Education 

Unl-'^-r^^lty of Maine 

Orono, Maine 0^473 

rVQlevh^nc: 207-581-7020) . 

] i^(;:;RAM ni-SCRIPTIO^; (Preservice) : 

In th^ College of Education at the University of Maine (Orono)^ a. program 
of general curriculuri clevelopmenl: far undergraduate teacher preparation is now 
in its second year. The overall goal of the prograiTi is both to change the de- 
livery system ci courses and to gradually move to a competency-based curriculum. 
To datp , twO courses in Educational Foundations are ' available as a series of 
^i-^e week modules^ eacn taken for' one seraester hour of credit. In addition^ 
t'^ct .'.^e^wndri).-;' :;;cxGnce methods course and the secondary social studies methods 
course nie in I.Ke. proce-}S of uiodularization . 

In th;!; secondary science methods course (ED M 142) the student still regis- 
ter,:: for a thrne credit course vhich has a traditional schedule: two meetings 
per \<!e.::?.k each of two hours duration. In actuality, - the whole class meetings 
are only infrequently used. The course is administratively divided into three 
fv.e-v(-:ck modules and also has oue additional -oiodule available on election for 
horov; aracU>s. The three standard modules are entitled: Module I; Foundations 
'> S cie uce Educatiot\, Module II: Scienc e Teaching Techniques , Module III: Science 
£Lduc;At i-on. in the Lab ora tory. 

Mo dule I , The foundations module features a review of foundations course 
wor': with s:p':^cial application to science teaching. Since students xAo enroll 
in tlvis course have had littJ.e exposure to Individualized instruction, the 
fir.jt two v^eeks of instruction are of the lecture/discussion variety- Topics 
fo-^ discussion are: the. nature, of science and science teaching, educational 
philosophy and psychology as applied to- the teaching of science, the roles of 
the- taacher and typical methods of instruction. The remaining three weeks of 
the TDodule feature work on planning lessons- This work is individualized and 
iii direct: i-d by cassette tapes and printed handouts- Efforts in the design 
0^' tVic: p]annii1g activity were directed towards forcing, the learner to completely 
i:;:riici:urc lessons in great detail. 

Modul e II . The teaching techniques module has a two-fold set of require- 
nu'r-intcj 3nd is co-jipletely individualized. As a general assignment, students 
are required to develop an audio-^tutorial unit of instruction including the 
ncroal production of cassette tapes video tapes, 35inm slides as well as other 
ner <isary material. To get ready to produce the audio-tutorial unit, students . 
use capi.- and display materials to acquire additional skills. These include: 
conceptual analysis > development of invitations to inquiry and classroom games, 
analysis of learning materials, use of audio-visual equipment, development of 
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I CONTENT I 



} STRATEGY 



,L 



Lira, ( . r (or niorc:') d-'. jor Idea(s) 
j/i-or;) concaplt^'J f x a:rif:v?or]r for 



St.>Klents plan h gr-'up of la?-yons vh.ich 



A concept is acquired by a J.e/irnfir ir> 



f ; cl i :j o 1 }:.ho \.\ld b c. a r c f i.i 1 ly e v a I • i >i t e d 
by Lite, teacher prior to use. 



For each major idea, .state the. 
t leaching. stratep;Y you ase (NOT 
just the '^method'*) to implement 
that idea. 



Students use an audio--tu toria]. tape 
along with a series of handouts in 
which they are given a "mental set'' 
oE vhat should be in a "gcod^' lesson 
plan. 

Students use an audio-tutorial tape 
which directs tVieir analysis; of a 
text book and accompanying labora- 
tories to determine conceptual develop 
raent . 

Students debug a unit of laboratory 
work given in one of the NSF sponsored 
programs such as IPS, liSC? y BSCS, etc. 
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VV'.uw ttu' inaj'.'r idc^i m<\ strategy 
vi.M! -^1.011001, J.i.-l: l\\v. oi.Lf.oine(s) 
V ;m.i In] » lid fm your tt.iach'^r 



LciSjo.; plar.-' ij:;c.'l!'.de required detail. 

:"*t:'jdents ;-re abl.e t.o classify concepts 
and e-^ f luacp a Ir.ext development for 
ronf U:teness of ronceptual development 

'•■...udrntF. at a cxl'le. to find "problem'* 
fiTr^as Mi laboratory v^ork and specify 
n p p r L>o V 1 a t e r r: » ih d le s . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(55). 



The plans themselves can be inspected 
from a set of objective specifications. 

Student-made evaluations can be judged 
against a list of specifications* 

Student-made evaluations can be 

judged against a list of specif ications • 



151 



quc!S*:ioaing techniques, production of tests and quizzes and examination of 
sources of teaching procedures such as teachers' sourcebooks, 

!*o dule 1II > The laboratory module includes both formal classroom instruc- 
tion and individualized vork. In the formal portion, three presentations are 
given wnich are in the areas of: the major school science programs (IP?, ESCP, 
BSCS, CHRMS, HPP , et^.cOj laboratory maintenance and safety, laboratory design 
and ordering equipment and materials. The individualized portion of the module 
requ:!reb the student as a meoiber of a team to conduct the laboratory component 
of one unit of one of the ''newer" programs* Because of a lii?itation on avail*- 
able equipment, most of the work done is at the junior high school level. In 
addition to tht.: actual laboratory work, students are asked to read and report 
on the articles published during the past five years on the prograu) they are 
investigatiing > and, to give some attention to the equipment ar i supplies neces- 
sary for the conduct of the program they select. 

Mo dule IV (Optional) . This inodule is not time bound and heuce may be com- 
pleted anytime during the semester. The student is required to work in the 
capacity of a teacher's assistant in one of several schools which have working 
ai^ret-:ne,ritci vi i the university. The minimum requiement is for the student to 
spend the equivalent of two weeks In the school and to provide the teacher V7ith 
a specific* typo of service. Some students plan and conduct units of their o"n 
desirrQ, others assist in the laboratory while others work with students who 
need special help. Tlie cooperating teacher is asked to evaluate our student's 
work during this module. 

Evaluation of students^ progress in the course is of several types. In 
general, speclMc objectives of each of Modules I through III are rated against 
a bill of specifications and are listed in the student's file as passed or not- 
passed. If a student passes all of the objectives of these modules, he is 
awarded tlie grade of B. Should Module III be completed the student is given 
an oral examination which is a simno^ated job interview. Successful students 
for oil requirements listed above are awarded the grade of A. Grades of C and 
belov; 'ire given as a result of negotiations between instructor and students. 

The contents of each module have been listed in terms of the objectives 
intended. At the close of each modular period students are asked to rate the 
module both in terms of their perceived achievement and in terms of the rele- 
vance of each objective to them. This ongoing method of evaluation is being 
used to add and delete objectives for the various modules as x^ell as to de- 
velop new modules. 

Flans for the future include the extension of credit for the course from 
3 to 8 semester hours. The exact number of semester hours or modules taken 
will be determined by the student. The school involvement module (Module IV) 
will be moved into the sophomore year and will be repeated again daring the 
junior and/or senior year. Plans are now being formulated to break duvn the 
interface between this course and student teaching as well as the modularJ.zed 
foundations offerings. These changes are being pursued in the hope that a 
continuous progress^ criterion based program will evo-.ve. 

AVAILABLE MATERIALS: 

Syllabus and Handout materials for ED M 142 at the University of Maine at 
Orono (Free), 
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MARS HILL COLLEGE 
Mars Hill, North Carolina 



L. M. "^utten 
722-C 

Mars Hill College 

Mars Hill, North Carolina 28754 

(Telephone: 704-689~J 188) 

PROGRAM DESCRIPTIO:^ (Preservice) : 

Course Outlin e; 

Background: Aims, Objectives, Emphases 
Types of Courses 

Teaching procedures. Methods of Presentation 
^ Psychological and Sociological Foundations 
Learning Theories 

Content, Themes, Objectives, and Emphases 
Approaches, Inquiry Strategies and Techniques 
The Investigative Experiment 
Laboratory Procedures, Demonstrations 

Observation of Teaching Procedures in High School Science Classes 
Organizing Materials, Developing Units of Study, Preparation of Lesson and 

Teaching Plans 
Presentation and Development of Teaching Plans 

Preparation, Presentation and Development of Laboratory Teaching Plans. 

Preparation of Teaching Units 

Materials and Equipment for Teaching Sciences 

Auc^io-Visual Materials, and Equipment as well as Procedures for Teaching 
Sciences 

Use of Natural and Living Materials in the Classroom and Laboratory 

.Field Studies, the Natt^ral Environment in the Sciences 

Special Techniques Useful in Teaching the Sciences 

Class and Laboratory Tests for the Sciences 

Organizing Instructional Media 

Selection of Textbooks, Reference Materials 

Journals and Current Materials 

Supplementary Reading Materials 

Related Sciences Needed in Biology: Chemistry, Biochemistry, Physics, 

Statistics , Geology 
Evaluation 

Trends in Recent Biology and Science Curricula, Innovations, Issues 
Facilities and Equipment for Teaching the Sciences including Biology 
■ ■ Professional and Scientific Journals 
Professional and Scientific Societies 
Beginning Teaching 

Professional Improvement and Growth 
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List one (or mo*:G) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strate gy you use (NOT 
just the ^Wthod") to implement 
that idea. 



Careful planning is essential for 
effective teaching. 



Practice in actual teaching situations 
provides helpful experience. 



1. Teacher candidates submit topics 
for unit plans . 

2. Teacher candidates collect information 
and materials for the resource unit. 

3. Teacher candidates organize the re- 
source materials in detail. 

4. Teacher candidates prepare written 
lesson plans . 

5. Teacher candidate presents and de- 
velops his lesson plan with the class 
as his "students." 

6. Teacher candidate prepares, presents » 
and develops another lesson plan of 
which a tape recording is inade, later 
played back, and analyzed. 

7. Teacher candidate prepares, presents 
and. develops an additional lesson plan 
of which a videotape recording is made, 
played back, and analyzed. 



1. Teacher candidates may help with 
teaching activities and instruction 

as laboratory and teaching assistants. 

2, Teacher candidates may help as in- 
dividual or small-group tutors for 
.students needing additional assistance. 



OUTCOMi:(S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your taacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcomo(s). 



The candidate learns with guidance, 
practice, and experience having 
opportunities iJor connection and 
improvement of procedures. 

Teacher candidates learn the impor- 
tance of adequate preparation, 
interest , receptivity , understant^ing , 
conceptualization, identification, 
association, participation, and 
application in the learning pro- 
cedure . 



Improvemenv: in the ability to plan, 
organize, and develop units as well 
as lesson plans. 



Improvement in the understanding 
of learning and the development of 
skills in teaching. 
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Desirable Classroom Managtaent, Teaching, and Professional Relations 
Discipline 
Motivation 

Emotional Adjustments 
Individual Differences 
Personnel Adjustments 

Important Considerations in Teaching the Sciences including Biology 

Student Teaching Adjustments 
BSCS and Other Special Studies and Publications 
Sources of Needed >iaterials 

Career Opportunities in Biological and Other Sciences 

Research in Biology, Biological Education, and the Other Sciences 



AVAILABLE }L/iTERlALS : 
None listed. 
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UNIVERSITY OF MARYLAND 
College Park, Maryland 



John W, Layman 
Science leaching Center 
College of Education 
University of Maryland 
College Park, Maryland 207A2 
(Telephone: 454-4028) 

PROGRAM DESCRIPTION: 

The University of Maryland Science Teaching Center offers preparation for 
science teaching in all areas of science and at all levels from kindergarten 
through College. The staff consists of Elementary Science Specialists associ- 
ated with Early Childhood and Elementary Education and Secondary-College Science 
Specialists each holding a joint appointment between Secondary Education and 
one of the science departments (Botany, Chemistry, Geology, Physics and Zoology) 

As one of the state institutions offering majors in each of the sciences, 
the Center also complements these areas with teacher preparation programs. Stu- 
dents involved in the program include those majoring in one of the sciences who 
know that they wish to teach when they arrive at the university, and many others 
who decide this after they are well along in their science programs. 

Although the potential job market for teachers is limited, well prepared 
teachers in science are still finding positions at the junior and senior high 
school levels. 

Upon graduation each student should exhibit^^thr^ugh appropriate behavior: 

a. bachelor degree level competency in a science. 

b. introductory level competency in the other arecs of science. 

c. beginning competencies in the philosophy and foundations of education. 

d. beginning competencies in learning theory and the nature of the learner. 

e. beginning competencies in the philosophy and methods of teaching science 

f . beginning competencies in the conditions for teaching in various school 

settings (Urban , rural , suburban , et c . ) 

g. an awareness of a variety of teaching styles. 

h. beginning competencies in the conditions for utilizing various teaching 

strategies (self-paced, audio-tutorial,; investigative, etc.)* 

i. beginning competencies in teaching science at. the junior high level, 
j . beginning competencies in teaching science at the senior high level 

as attained in an eight week student teaching experience. (Four 
weeks half day and four weeks with a full teaching responsibility) 

An experiment is now being tried with the prospective chemistry teachers. 
During the second semester of their junior year and the first semester of their 
senior year, stucfents spend one afternoon per week for four weeks in each of 
four classroom settings. The settings are chosen to provide a variety of 



157 



CONTENT 



-4- 



•STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each'^major idea, state the 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 



Alternate Experiences Program. 



Full semester student teaching 
experience. 



Prospective chemistry and eventually 
all science education students, will, 
during the second semester of their 
junior year and the first semester of 
their senior year, spend one afternoon, 
per week for one semester in each of 
four settings (urban, suburban, rural , 
etc.) observing a variety of programs 
(Chems, I AC, etc*) and a variety of 
teaching styles. 

Each student will spend the full 
semester in the student teaching setting. 
There will be eight weeks of one half 
day sessions in a junior high and a 
combination of four weeks ~ one half 
day sessions and four weeks of full 
teaching responsibilities in a senior 
high setting. 
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I OUTCOME (S) j 




EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome (s) . 



Since students participate in at least 
four settings with a variety of pro- 
grams and teaching styles, each should 
become aware of the importance of de- 
veloping an individual style and 
capitalizing on individual strengths, 
personality factor, the physical set- 
ting, and the nature of the students^ 
A student has a much better chance to 
determine before the actual student 
teaching seirester, which setting may 
be most suitable or perhaps that teach- 
ing is not an appropriate choice of 
profession. 

Each science education g^tudent will 
have had experience at two levels of 
teaching. The problems discussed in 
the general education and special 
methods of teaching science courses 
may be discussed in the context of 
the actual classroom experience rather 
than in a theoretical setting. Stu- 
dents will have had extended experi- 
ence with two levels of students and 
different types of courses. 



A greater number of students will 
indicate choices in setting, program, 
and teaching style, for their student 
teaching assignment, and be able to 
defend the clioice. Others may choose 
not t9 continue in the program. 




Many of the problems in science education 
will be discussed by the students from 
the perspective of both junior and senior 
high students and courses. Students 
should have less difficulty finding jobs. 
Students should spend less time criti- 
cizing the junior high science teacher 
for things not known when the students 
arrive at the senior high* A better 
rapport should develop between teachers 
at the two levels. 
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experience for the stuc.nts in terms of the type of school (urban, suburban, etc.) 
varieties of progrr.ms being offered (Chem, lAC, etc.), and styles of teaching 
(conventional, self-pacing) . These experiences provide guidance in selecting 
an appropriate setting for the student teaching experience or in discovering be- 
fore the final semester, that teaching would not be an appropriate career choice. 
Thi.s program will be expanded to other areas of science and is a part of a pro- 
posed restructuring of the secondary education course . 

In a major change in C)ur student teaching program, all students in science 
now spend sixteen weeks student teaching, eight weeks of half days in a junior 
high and eight weeks in a senior high setting. The last four weeks of the 
senior high assignment involve a full teaching load. 

All of the topics and problems presented and discussed in the general and 
science methods courses, taken concurrently with the student teaching, may now 
be discussed in the context of the student's actual classroom ^experiences . The 
general methods course is heavily based on modules (i.e. communication, inter- 
personal relations, evaluation, professionalism, management, etc.)* The sci- • 
ence methods course focuses on competencies of an effective science teacher* 

-Employmeni; prospects for students who have had both a junior and senior 
high experience, are enhanced, and some of these students discover that science 
teaching at the junior high level may be very rewarding and is very much needed. 



AVAILABLE MATERIALS : 
None listfid. 
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UNIVERSITY OF MINNESOTA 
Minneapolis , Minnesota 



Clarence H. Boeck 
370 Peik Hall 
University of Minnesota 
Minneapolis, Minnesota 55455 
(Telephone: 612-373-9764) 

PROGRAM DESCRIPTION ( Preservice) : 

University of Minnesota students preparing to be secondary school science 
teachers are enrolled in the College of Education ^f or their junior and senior 
years. Formerly all education students were required to take two five-credit 
courses in education during their junior year. One course dealt with socio- 
logical, and the other with psychological, f oundl^ations of education. The ^'raethods^^ 
courses taken during the senior year consisted of a three-credit, fall quarter 
increment followed by one-credit courses in the winter and spring quarters* Stu- 
dents had their first classroom experience during the senior yeai as student 
teachers. 

Students in the psychological foundations course complained that the ma- 
terial was irrelevant 5 while instructors of methods courses complained that stu- 
dents lacked background which they assumed had been taught. 

During the 1969-70 school year, a new six-credit course which combined the 
content from the five-credit introductory educational psychology course with 
selected content from the five-credit science methods sequence was introduced. 
The class met for two consecutive hours five days a week concurrently with two 
sections of the seventh grade science course in the neighborhood high school. 
The pupils from these sections were continually available for observation and 
as subjects for microteaching sessions. 

The content J organization and activities of the course were selected with 
the following assumptions in mind : 

There should be early work with high school vupils to provide an 
opportunity for career choice evaluation; i 

Course work in education should become more meaningful after class- 
room experience; 

There should be early identification with teaching and pupils as well as 
with the academic subject field. 

I 

Combining educational psychology, science methods, and classroom experi- 
ence should make a highly relevant package. 

The course has used both t^am-teacher instruction arid instruction using only 
science education professors who have up-to-date educational psychology back- 
grounds. The team-teaching in this combined course was provided by an instructor 
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of educational psychology with a science education background and a professor 
of science education. In addition, the seventh grade science instructor served 
as an observer and feedback-resource person during the micro-teaching phases. 

Class discussions, initiated by student-^developed definitions, resulted 
in the formulation of a working definition of science, and this, plus the ways 
in which this definition could be implemented in the classroom, became the frame- 
work for consideration of sui:h topics as reinforcement theory, behavioral ob- 
jectives, motivation, attitudes, and grading practices. The course activities 
included discussions, observations, films, readings, and a series of 'Wcro- 
teaching" experiences with pupils from the high school, 

Micro~t' aching in the course was a modification of the concept as developed 
at Stanford U.^iversity in which all dimensions of the teaching situation were 
scaled down to reduce complexity. Each student taught four to eight pupils a 
10-20 n^inute lesson while observed tv a faculty member and his peers. No at- 
tempt was made to fit these lessons into the seventh grade science course. The 
teacher of the seventh grade classes considered these periods to be '^intellec- 
tual holidays" for his pupils. ^ 

Each college student was provided with eight or more contacts with the 
seventli grade pupils during his quarter^ in the course. Because only three rooms 
were available to use as micro-teaching stations, a variety of schedules re- 
sulted when student enrollments varied. The most sought-for pattern Involved 
teaching on one day, securing feedback from observing faculty and peers the 
next> and re-teaching a new group of pupils the third day. In some instances, 
the series of three lessons and re-teachingfe were so closely related as to 
constitute a mini-unit. When enrollments were small, this was possible but not 
essential. With the enrollments greater than fifteen, the re-teaching was not 
possible and the students simply built a mini-unit which they taught to the 
same pupils over the course of two weeks. In instances of low enrollment (under 
ten) it was possible to assign teaching of a sort which the students felt was 
more realistic — a full class for half a period, or better, a half class 
(about 12) for a full 40-minute period. This was in addition to the micro-" 
teaching. 

Duplicates of critiques of the micro-teaching were written by peer obser- 
vers and faculty observers. One copy was given to the student who taught; the 
other was filed for later review if needed after the feedback sessions. Video 
taping was provided for at least one micro-session. Audio tapes were made 
daily with each student recording each lesson on a tape cassette provided. He 
was expected to review these recordings daily, especially to seek out and con- 
centrate on some aspect of his classroom behavior for improvement. A report 
of this effort was turned in to the instructors in charge* 

r I 

Teaching topics were assigned in order to reduce the waste of time and 
effort resulting from the seeking and rejection of topics before the final se-- 
lection by the students. This time was better spent in preparing for the teach- 
ing. Topics were chosen from the physical sciences because these areas were 
found to allow for ready demonstration and high level questioning and were 
readily adaptable to the short teaching period. Topics were short and to the 
point such as: '^the primary additive rolors are green blue and red,^* or "like 
static charges of electricity repel while unlike charges have an ' attractive 
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force," The physical science topics were especially desirable because the 
seventh graders were studying life science and the topics were, therefore, 
quite new to them. Response to the teaching was generally enthusiastic. The 
seventh grade pupils were cooperative and interested, and chey learned about 
subjects they would not have encountered otherwise. Their teacher, however, 
suggested that pupils should not be involved for more than two quarters of the 
academic year. 

Students were asked to make daily entries into a logbook which was col- 
lected several times during the quarter and read by* the faculty. The log 
served as a place to record insights and- reflections about the course, its ma- 
terial, its methods, and its instruction. Students were extremely candid in 
their remarks and provided feedback regarding the sequence and choice of activ- 
ities and readings as well as information on the mannerisms, strengths, and 
weaknesses of the instructors. Communication was not one-way, however, for 
faculty comments were added to the logs, particularly when they were requested 
by students. 

Multiple-choice examinations were administered in all sections of the educ 
tional psychology course to measure the attainment of cognitive objectives. 
None of the students from the experimental pattern scored as low as th,^ median 
score of the students enrolled in all other sections. Students have reported 
that they feel very secure in their first student teaching as a consequence 
of their contacts with pupils in a teaching situation during the junior year* 

AVAILABLE MATERIALS: 
None listed. 
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UNIVERSITY OF NEBRASKA 
Lincoln, Nebraska 



Donald W, McCurdy 
211 Henzlik Hall 
University of Nebraska 
Lincoln, Nebraska 68508 
(Telephon . 402-472-3151; 

PROGRAM DESCRIPTION (Preservice) : 

The science teacher education program at the University of Nebraska at 
Lincoln is basically divided into two portions. The science content and lab- 
oratory skill development is primarily the responsibility of departments within 
the College of Arts and Science, The teaching and curriculum competencies of 
science teachers is handled by a competency-based teacher education program 
administered by the Departments of Secondary Education and Educational Psychol- 
ogy and Measurements. The project is entitled NTJ-STEP (Nebraska University 
Secondary Teacher Education Project), The NU-STEP Project can best be described 
as having seven fundamental characteristics which will be described in this 
paper. It is basically an attempt to apply a more systematic and coordinated 
approach to the pr.of essional seg:meTnt of the preservice teacher education pro- 
gram. 

Collective Planning and Decision Making is the first of these seven 
Characteristics , The NU-STEP Project is under the control of a Coordinating 
Committee with representation from both departments involved. Curriculum de- 
velopment is the responsibility of a Curriculum Committee with representation 
from each academic area within the Department of Secondary Education and from 
learning theorists from the Department of Educational Psychology and Measurements, 

The staf f ^ is organized into instructional teams designed to provide for 
balance in expertise and discipline orientation. The instructional teams are 
responsible for implementation of the curriculum design. They make their own 
schedules and Instructional assignments within the constraints provided by 
the Curriculum Committee. Plans are underway to provide for membership on the 
Curriculum Comnittee by students and practicing public school teachers and to 
insure meaningful input from these two groups • 

The second fundamental quality of the program is Systematic Instructional 
Planning , Objectives were ^rritten in terms of relatively specific competencies 
or behaviors that beginning secondary teachers should be able to demonstrate. 
The curriculum is organized into segments called learning tasks which aie de- 
veloped by small teanis of s*-aff members. Specific procedures for developing 
and modifying the curriculum are outlined in a design manual* 

The '^learning tasks" are grouped Into three spirals - so called because 
of the attempt to provide for a cumulative building of ski 'is to increasing 
levels of sophistication* 
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STRATEGY 



Lint one (or more) major idea(s) 
from the. conceptual framework for 
your science teacher education 
program. 



For each major idea, state the 
teaching strateRV you use (NOT 
just the "method") to implement 
that idea. 



An rnders tanding of the process of 
inquiry in science and the ability 
to conduct an inquiry lesson. 



Characteristic of science teaching 
facilities which are consistent with 
the NU-STEP model of instruction 
and with current curriculum in 
secondary science. 



Prospective science teachers inciuire 
into the process of inquiry during a 
prolonged discussion with staff and 
by utilizing selected readings and 
videotapes. Candidates are given an 
opportunity to conduct an inquiry 
lesson with a group of volunteer junior 
high school students. TVia session is 
videotaped and subsequently analyzed. 

Prospective sciencr teachers visit in 
selected Gchools to observe various 
kinds of science teaching facilities 
and observe how they are related to 
function. They also observe the NSTA 
sound film.strip on "Study of Exemplary 
Science Facilities." Students are 
asked to set up rough specifications 
for an "ideal" biology and/or physical 
science facility. 
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OUTCOMt:(S) 



EVIDENCE 



J 



From the major id i and strategy 
you stated, list the outcome(s) 
you intciiid for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s) . 



1. The ability to develop u mode.l of 
inquiry teaching. 

2. The ability Lo identify basic 
characteristics of an inquiry classj^ 

3. Tlie ability l:o demonstrate effec- 
tive inquiry teaching. 



Students identify trends in science 
teaching facilities. Students develop 
a set of educational specifications 
for an ideal biology and/or /hysical 
science facility. Students are able 
to describe optimal science Leaching 
facilities consistent with the NU- 
STEP iiodel of instruction. 



The candidate 
"set'^ in the 
microteaching 
pupils. The 
posing hypoth 
problem. 
The students 
of testing th 
The students 
based on thei 



provides motivational 
form of a problem for a 

lesson with junior high 
students respond by pro- 
eses for solution of the 

suggest and conduct ways 
e hypotheses, 
arrive at a conclusion 
r reasoning and finding. 



The set of specifications is consistent 
with recenl: trends in flexibility of 
science teaching facilities and with 
the NU-STEP model of instruction. 
The specifications would be suitable 
for the introduction of any of the 
recent curriculum development projects. 
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The tirst: spiral deals with the development of skills thnt art.' coninionly 
needed ivi the beha^'icr repertoire of all teachers regardless of discipline 
(e.p, » t)ie abiSi.ity to tutor effectively and skill in leading small group dis- 
co t;sionj;-.) . Spiral I is taught on an Interdisciplinary basis, T]^e second 
spiral Is devoted primarily to the development of competencies peculiar to sci- 
or;ce. Both Spiralis I and II focus on the applications of learning theory to 
m»-lhodology and practice. Spiral III . deludes a variety of learninp, activ- 
ities which are coirplete.ly optional and are offered on an Interdisciplinary 
basis. A "raenu" of opportunities are provided from which students tray select 
tliose that are considered mo*gt appropriate to their interests and needs. Air.ong 
th»- options now available are: long range planning, drug education, environ-- 
Liental oducation, cultural awareness, and educational pliiiosophio and purposes. 

Hie third basic charact eristi c of NUSTEP is a grea ter emphasis on the Re - 
lation of Theory to Practice , There is general agreement that teachers In 
training need more and earlier practical experiences in the schools. Tn the 
Nebr^iska University vSecondary Teacher Education Program students spend ^iti.er 
one whole day or two one-half days per week in the role of a teacher assistant. 
This gives them an opportunity to relate their theoretical classvork in learn- 
ing principles and methodology to a practical school environment. They are 
thus given an opportunity to demonstrate various teaching strategies and skills 
generally in a public school environment. We believe that the NUSTEP student 
can be and should hn. a valuable asset to the cooperating teacher as that teacher 
attempts to provide for a greater degree of individualization to his instruction. 

'jiQther basic aspect of NUSTEP is the Integration of Courses and BiscJn lines . 
Still another criticism often leveled at teacher education is that it tends to 
be fragmented and repetitious • The ISTUSTEP prograra combats this problem by 
fusing the learning theory course, the methods coarse, the principles of second- 
ary education course ^ and student teaching into one, continuous, integrated 
program. This constitutes 17 semester hours or approximately 75% of the pro- 
fessional portion of the teacher edr nation program. Planning is currrntly under- 
way for increased involvement of individuals from the academic disciplines in 
the planning and implementation of the NUSTEP program (e.g. our students pres- 
ently serve as student assistants in an experimental inquiry oriented botany 
coarse and as proctors in a Keller Plan physics course.) 

A fifth major quality of the NUSTEP program is that it is Pe r formance Based . 
The NUSTEP project has a criteria referenced evaluatior: system in that students 
in this program are required to demonstrate at least a minimal level of perform- 
ance in the learning tasks of Spirals I and 11. They muse do this in some overt 
measurable way. Much of this is accomplished through microteaching where the 
participants "teach*' each other in small group situations or in schools where 
secondary school students volunteer some of their study time to serve as pupils. 
If a student fails to demonstrate a minimum performance level, he is counseled 
and recycled through alternate learning activities until he is able to exhibit 
required competence . 
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Characteristic number six is Flexibility and Individualization in the 
Instructional Pormat . Elements of the program that lend themselves to a self- 
instructional format are placed on auto-tutorial programs that may be checked 
out. and used at the convenience of the student. Other kinds of experiences 
require small groups of 5 to 15 for a greater degree of individual participation 
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an(j_ involvement . Occasionally y Lz is desirable for these groups to be liiter- 
disciplinary in nature in order that a given problem may be' examined from the 
vantage point of severaF sub ject matter areas. For example, the. problem of 
general goals in secondare' education is attacked from a cross-disciplinary 
perspective. 

The first lew p^ges of: Spirals I and II booklets contain competency state- 
ments. Students* are encour.-iged to "test' cut^* of various learning activities 
by providing evid ence oi. a t least minimal skill level. Thus many students 
having previous" ex7^GrieTices which qualify" them in given coinpetencies may spend 
a proportionally greater amount of their time on the optional activities avail- 
able vithin Spirals 11 aud Til. 

A grdater degree o£ individualization : is provided through a prqctcring 
arrange-inent whereby from 5 co 15 students are assigned lo a staff member for 
raonitoiingj supervision, diagnosis, and counseling, 

ThH fi nal and ::>robably the IPOS t ^ important aspect of NUSTEP to be described 
i n this presentation is its Evolutionary' Nature . During the four semesters ^of 
Its operation, it has changed .considerably and it will continue to -change in 
the future based on feedback received during previous semesters- Information is 
collected froai studeints at various points during the semester relative to their 
attitude about various aspect;^ of the program- At the end of each spiral an 
atteuipt i> made to evaluate the success' of the various task elements. Learn- 
ing tasks are subsequently revised and resequenced prior to their use during 
the Lolloving semester. s . ' 

Several studies have been completed which were designed to measure the 
effectiveness of various aspects of the progr-ain. The results of , these studies 
have been quite favorable and encouraging. However , m:iny elements of the T)ro- 
ject need additional research evidence to support their inclusion. Systematic 
procedures "for continuous eval'^ation and modification of the program are pres- 
ently being incorporated. 

AVAILABLE MATERIALS: 

A mimeographed description of the project . (Free) 
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NEWTON COLLEGE 
Newton , Massachusetts 



Gerj\d I,. Abeg?; 
Physical Science Croup 

^^Gwtcn College . . . * 

385 Cei\tre Street 

Nev/ton, Massachusetts 02159 

(Telephone: 617-969-6612) 

pP.OC^'\J:\ r^ESCRII'TIO:- (Preservlce) : r . ■ 

Early In 1559 the Pliyslcal Science Group* recelv'zid a grant from the National 
Science Voundation -'lo develop a four-year progratn to prepare high school teachers 
of ]*"!\yslcs and chemlf?tTy. The first class of students was enrolled in the. fall 
of 1'j69 nt Southwest Minnesota Slate College. Tiie following year Rhode Island 
Coj.legG rind \\es'cer-i\ Carolina University joined the program, as pilot colleges. 

This new program h-ns si^vefai characterisric features. First the tra- 
diti:ynal snparatlon of conlient and "methodology has been eliminatjed . Beginning 
in the f. rt^.shraan year* the students are involv^id rln an-zide yariety of instruc- 
tional settings. ' The amount of lecture time xs drastically reduced in favor 
of l^'boratory and discussion vork. Second, the students hnve an early and cun- 
tira*::'d involveTnent in public school science classrooms* The work includes ob- 
se.rvation trips .ro <5 variety of schools (junior and senior high) in th^ first 
year, and soiile extended visitations in the sophoriiore year. The amount of time 
spent in the public, schools is increased in the third yecir and culminates, with 
the i^tudent teaching experience in the last year. . ' 

Third, the student?? become actively involved in developing the competencies 
rc*quired of a good science reacher through activities Introduced in the science 
classes. Working in' SB^.all groups the students develop, analyze j and rewrite 
test questions on the Tiiaterial thp.y are studying, They become involved in 
reac'iing by conducting problem sessions" ak.d post-lab discussions in vth-^ science 
and ir^ath classes. In the second and third year, each student spends Wbouf two 
weeks as a teaching assistant in t':ie freshipan science courses. \ 

.Fourth, the course work has a broad base with work ^,n several related areas.' 
Much of the physics and chemistry is .treated in an integrated fashioii to achieve 
"econoniy of time and a unity of approach. The two and one-half years/ of mathe- 
nat'?::": developed for the prograni focus on the math skills needed for sci'^^nce 
c:ea( .'ing and corrsl^Lte closely with the science topics. The freshman English 
focuses on coTPBiuni cation skills and utili>.es . the science an math as a source 
for many written asLlignments . A special shop course nas been developed and 
is taught in tv/o phvases. ■ ' . . - ' ■ 

Fifth, the science ,natfi , and^shop courses are designed to be utilized by 
students not enrolled .In the program but in need of specific work in these areas* 
Combinations of " the freshiiian and sophomore courses are being utilized for bi- 
ology, med-tech, mid e3.ementary education majors* In addition, efforts are 
underway to utili;2e the shop course" and selected junior and senior year science 
courses for .chemistx*y .or physics majors, • . . 



Student:s'"graduating from the program " at the liiree pilot colleges will 
be certified tc teach both chemistry and physics in the secondary schools^. 

Attached is a summary of the core program for the four years. In addition 
to ttiis corey students enroll in a variety of electives and general studies 
courses required for graduation. The materials developed for the specific 
courses are in various stages, of devalopment and testing. The first year ma- 
terials are nearly completed Vjlr-] are available for adoption in preliminary 
editions- The other materia*is however , will undergo considerable revision 
before being reJ.eased. 

1) Freshman Year 

Science 8-10 Hours /Week (about 60, lab) With the laboratory as a focus, 
the follov-zing groups of topics are stuaied. Conservation of mass and macro- 
scopic characteristic properties' of mr.tter: mixtures , compounds and elements, 
and the, laws^^of definite and multiple proportions : radioactive elements and 
the atomic model: conservation of electric charge, electrons, ions, and electro-- 
■chemistry: heat and electric work: forms of energy^and the conservation of energy. 

Hath I - 4 Hours/Week .The major emphasis in the study of mathematics focuses 
on mathematics as a tool. The course divides into two parts. (1) Numerical 
techniques including the slide rule and graphing, (2) The study of functio.is 
and their recognition from given data. The functions include linear, quad- 
ratic* rational, exponential, logarithmic and trigonometric functions, 

English - 3 Hours/Week The principal focus is the development of oral and- 
written communication skills using science as a vehicle. 

Stiop I - ,6 Hours/Week (one semester) The development of basic shop skills 
in the use of hand and power tools on wood^ metal > and plastic. _ A variety of 
projects are used to focus attention r . the skills needed by a scipnce ceacher. 

2) Sophomore Year 

Experimental Physics - 6 Hours /Week (about 50% lab) With heavy reliance 
on student laboratory data> tho. following groups of topics are studied. Geo-- 
metric ojptics, particle model of light, waves ^ and wave model of light; New- 
ton's laws of motion, momentum, angular momenfumj mechanical energy; Hot ion 
of charged particles, Coulomb forces ; Electromagnetic induction -laws and time 
dependent currents and voltages; Relativistic dynamics. 

Experimental Chemis try -6 Hours/Week (about 50% lab) Utilizing the first 
year science as a base the followiri;;^ themes are developed:' Chemical composition; 
Equilibrium and its applications to synthesis and analysis; Rates and their 
dependence on concentration and tei^iperature ^ Molecular structure; Functional 
groups and their infrared spectra. 
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ya;:h II - Mours/'.vet:k The srudy of functicns is contirued into the 
iT^ajor t'^pics of calriulu:^ vhjch are appropriate for chemistry and physics 
tLiach-ers , Included In r.hese Lopic.s are: conposite .runctlGns> slope and area, 
Mie c«ri vative, maxima ani mmlmaj methods or integration, power seriep, and 
Fourlt^r series. 

Profess ional Educa tion Ahoui: ZO-W hours are scheduled throughout the 
>,»ar tor observat icM'i vl.sitf? tc. a varie.ty of junior and senior hi^h schools. hi 
addi.tion., the .s'.:udent assists in ihr tfi^a-hing of thi frt-.-shman classes . 

J) Junior and SBuior ''ears 

Chemo-fJ- y Iv^s - 1 Hours/Week (tliree semes ters-about 30% lab) Th.e content 
materials are nrawn "imarily from two sour^"^^- ; 'Supplementary materials de- 
veloped and published bv Physical Sci'"^nce Gr ^ and textbooks on advanced phy- 
.9iics, chemistry and physical chemistry. The .nstractional style requires more 
independent study and smalJ. group work in the classroom and laboratory. 

The developing course is built on che following outline of topics: 

Singlf Structures; Atomic spectra and tKe periodic table; Charge distri^ 
bution in molecules; Bond strength and length; Binding energies and magnetic 
properties of nuclei. 

Single Reactions: Em/ission of light, other decays; Scattering, photons, 
charged particles; Nuclear particles; Reactions (atomic and nuclear). 

Many Body Phenomena (applications of the preceding parts): The relation 
•betv;een microscopic and macroscopic properties of matter (e.g., dipole moments 
and dielectric constants); Reactions of many atoms, entropy and free energy. 

Math- 1 1^ A Hours /Week (one semester) This final, course in th** mathe- 
matics seqp.encc: concentrates principally on differential equations and the 
calculus of functions of £^everal variables including vector calculus and co- 
ordinate transformation. 

Shop II - 6 Hours /Week (one semester) This second phase of the shop course 
focuses on glaf;sblov7ing and electronics. The major emphasis is the design and 
assembly of sim.ple useful teaching devices. In addition, some experience is 
gained in troubleshooting and repair of equipment. 

Theoretical Phy si^^cs - 3 Hours/Vaek While a high school teacher need not 
be an expert in lenp,thy calculation.^, he musu be conversant with the basic 
theoretical language. Therefore, the emphasis is an \inders tanding of the phy- 
sical content of basic mathematical terms. 

The course is built on the following lines; 

Potential and Gradient: The gradient as a vector, constants of motion, 
trajectories, scattering and oscillations. 

Fields and the Continuity Equation: Conservation of mass and charge, 
fluid motion, electrical field lines as a conserved fluid. 
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The second De.lvativ. and the Laplacian: Equilibrium, vaves, diffusion 
and heat coriuctlon. 



Profes s ional Educatio n The experience in the public schools Is expanded 
to includti ^.xtendecJ observation - participation with ^some limited teaching ir 
thft junior year. During the senior vear each student completes a 10 - 15 
wfc."€-k student teaching experience ./1th a specially trained secondary school 
science teacher. 

At each pilot college the ofTerlng in professional education satisfies 
state reqLirements . 



^Located at; Neu^ton College, 885 Cenrre Street, Newton, Massachusetts 02159 



AVAILABLE MATEPIALS: 

Physical S cience 11 - Preliminary Edition of the First Year Science. 

Ap plied M.? . th 1 - F\rst Year Math Preliminary Edition, 

Applied Math II - Second Year Math Preliminary Edition. 

Experimen tal Ch . emlstry - Prcliminar\ Edition of An Intermediate Course. 

For materials write to: Dr. Gerald L. Abegg 

Physical Science Grc >p 

Newton College 

885 Centre St. . 

Newton^ Massachusetts 02159 
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STATE U^^IVERSITY OF NEW YORK AT BUFFALO 
Buffalo, New York 



.P.onaj-ci J. Raven . 
Facu3,ty of Educational Studies 
State University of Kev York , f ♦ . 

Buffalo, New York. 14214 ' . 

(Telephone: 716-831-4612) 

PROGPA:^! DESCRIPTION (In-nervice) : 

The in-service secondary science education prog-ran is designed to make 
the teacher aware of the need for con^tinual analysis, synthesis, and evaluation 
of the social.' philosophical and psychological foundations of his science in-* 
struction. In order to accomplish thiSj his academic activities from the be- 
ginning; of the program are oriented tov/ard the production and evaluation of 
science instructional modules. The in-service teacher takes the following se- 
quence of courses which activate and develop the content of tUe program: * 

Science Curricula. ' ' ^ 

Seminar in Science Instruction " • 

Measurement and Evaluation of Science Instruction 
Research Semi^iar in Science Instruction 
' - Seminar iii Science EducaLion 

"* . 

The science curriculum course analyzes the social, philosophical and 
psychological dimensions of the curriculum. The student constructs conceptu. 1 
and process paradigms for a science curriculum. He creates a curriculum unit 
and describes the rational basis for the design that he has used. He then enters 
the science instruction course where he devises instructional modules based on 
definable teaching strategies. These modules utilize the foundations framework 
that he has prodi^ced in thr curriculum course. The student is required to des- 
cribe the rai;ionale for the nodule and to critique an analysis of it made by 
other students. 

After cojupleting the instruction seminars the students enter the measure- 
ment and .testing course- He designs evaluation instrumrmts for asse's^'ing the 
instruction module and curriculum unit; produced in the previous course^. .'He 
is required to argue the rational bases for his instrument. The instrument ' is 
field tested and the reliability is determined together with an item analysis". 

The science education rese'arch seminar takes the products from the previous 
three courses and teaches the student principles of design and statistics so 
that he can provide himself^ with a basis for making decisions about his module 
anri unit. . ' 

■ ' ■ ' c ■ ■ 

llie final science study activity is the seminar in Science Educ^ation. He 
is given practical situations in this course that extend the skills.jarid know- 
ledge that he has gained to other problems ii^ science education. The sequen-= 
tial nature of the courses provides a vehicle for a long range shaping of the 
student's attitudes and capabilities. - - - . 
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List one (or more) major, idea(s) 
Croin t:be conceptual frc^mev/ork for 
your science teacher education 
program. 



For each niajor idea, state the 
teachin.g; Srtsrate^y you use (NOT ' 
just the ''method") to Implement 
that idea. 



Thp. teacher assumes- the'" role of 

•^Ti^-ilyzdr , f-jynthe^iser and evaluator^ 
of his ;".ul,erce instruction. 



Using major schools oi: philosophy ^ 
sociology, and psychology, the teachers 
are taught to construct schemata and 
scales that analyze and evaluate the 
science content and processes of their 
ajtTjStructional materials and strategies. 
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OUTCOME(S)^ \ 




EVIDENCE 



0 



From the major idea and sLrategy 
yo\i stated, list the outcome: (s) 
you intrnd for your teacher 
can'-iidatcs . 



State the observable evidence 
yoii v.ould accept, to establish 
that 3'our teacher candidates 
have attained the outcome (iO- 



1. The teacher constructs schemata 
and r^cales to use to analyze and 
evaluate his instruction.. 

"2, The neacher is able to describe 
tlie philosophical, psychological and 
.n:)clological bases ot: these schemata 
and scales* 

1. The teacher can use these schemata 
and scales to analyze and evaluate 

Instruction and modify it in 
appropriate directions and magnitudes. 



1. The teacher con^^truct.s instructional 
s ch c^ma ta and s ca le s . 



2. The teacher argues trie rational bases 
for these schemata c\nd scales* 

3. The teacher uses these schemata 

and scales to evaluate Id.t. instrucllnn. 

4. The teacher describes a model that 
can be used to change his behavif^r ^ 
(synthesis) . 
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STAT^: UNlVEKriTY COLLEGE AT OSWEGO 
Os'y'e.go, New York 



J. Nathan Swift 

^Department of Secondary Education 
State University College at Osv/e^^o 
Oswego, Nw York 131?i 
(Te3e.phcne: 315-3^1-4063) 

PR0GRA^1 I^ESCRI^^''TO^: (Freservice) : . ' 

The IrtHgrative I'rof essional Semester program canie into being as a result 
of rf-jectir.g the traditional or conventional , studenr teaching program in Sec^ 
' oxAnry l-ducatlon ex Oswrego. (The convetitional model required an on~c?,inpus 
fiietitods course, tollowed by an eight or nine week student teaching experience 
in cooperating schools.) The inviov a tive program began in 1967 in the science 
education area with the cooperarion of the Sodus Centraj School and under the 
direction of Dr. J* Nathan Swift, Professor of Educatlcu a^ State University. 
Cv->ller^,e, Osvje.go. Since then ttie program has expanded to include English educa- 
tion. 

The Integrative Prograni is a combination of a methods" course , student 
teaching and advanced educational psychology — in an entire semester. The pro- 
gram appears to be true to John Devey^s creed that, "education is a process 
of living and not a pr*eparation for future living," (Dewey ^ 1897 originally) 
The theory components of the program are derived, generally, in the cooperating 
public* school", based upon the particular aims and objectives of the school in- 
volve:! and the needs and interests of students in the classrooms. Thus, in- 
istriactional strategies and learning theory develop out of experience and rele- 
vancy means more than a cliche. 

i\nother important difference in the Integrative Program is the opportunity 
for the pce-service teacher (college student) to serve in a variety of ways. 
In tbe pc.st, one pr^?!-=-servxce person worked with one cooperating in-service teacher, 
7,r.adually assuming' moro of the in-service teacher's duties, often in a mimicking 
fashicu. The Integrative Program , hc.wever, allows for a diversity of experi- 
ences: tutoring, working with small groups in different classes (some^**^es. in , , 
different disciplines), and teaching units. prepared jointly by the stu uut teachers 
or in cooperation with the school staff* ? 

Fiaally, with four or five or more pre-scrv-ice teachers working in a 
school as a center, the staff Involved will be able to accotuplish "things they 
normally cannot do/' For example, in addition to the diversity instructional 
strategies, the staff might also conduct common planning or work sessions or to 
conduct in-service workshops duri^ng the school day. 

The Integrative Professional Semester Progr mi is a major thrust in changing 
tei^cher education to an. emphasis on process, facilitation of learning, under- 
. ^standing -the teacher as a human being, and the development of closer coopera- 
tion b<^^tx^<?,5j.i> the public school and the college staffs, in humanizing the educa- 
tional process. 
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CONTENj 



. STRATEGY 



Lij;:t; ovo. (or more) major idea(s) 
frcin the ■'.:oncGp*"Ual fr(?mework for 
your science teacher education 
program* 



Fur each major idQa, state the 
^ t ^.ach i n5> strategy you use (NOT 
just the "method") to implement 
that idea. 



There is no single rodel of teachir.g 
b l.-.'-lo:^ jL-at :Ls cie.^..'ly most effec-- 



Contrr.nu taken from the areas 'of 
reading- educational psychology, 
curriculum, and instrjction. Emphasis 
is on a humanistic and individi^alistic 
apuroach cc students both in- an"d out 
of clie els s s room V " 



.11' 



Place the candidate in a f leld--centered 
environment whereby he can learn to 
function in a way uniquely suited to 
his own talents ♦ ■ , 

To insure both relevancy and effective- 
ness, these components form our in- 
' tegrativo professional semester. An 
Inter departmental team of educators work 
closely with f old professionals. In- 
put from these sources continues 
throut^hout the semester. 



0 

EMC 
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OUT ':OME(S) 



EVIDENCE 



Fr,om the major idea and strategy 
you stated, list: the outcome(s) 
you iutund for your teacher 
candidates. 



Tlie candidate 
ideosv .ertic 



develops his own 
teaching style. 



The candidate, starting the profess- 
ional semester vith some degree of 
native competence, is able co in- 
corporate content from the many 
sources, testing these ideas in the 
classroom. Difficulties and successes 
are brought back to the team .nembers, 
which include peers, and retrial is 
facilitated. At the end of the 
semester, the candidate exhibits a 
healthy degree of confidence in. hia 
teaching ability. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 



The effectiveness of this teaching style 
is evaltiated through observation by two 
or more cooperating public school teachers 
and a team of professional college educa- 
tors . / 

A research proposal has just been de- . 
veloped to. compare the process-^orientated 
professional semester with conventional 
programs • Subjective evidence and pre- 
liminary research data are very favorable. 
Reaction from employers i^ "excellent. 
Candidates are so enthusiastic that they 
enlist others to this approach. 
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It iy our assutnptlon that all perfions arp nror.ess-or iented lo some degree, 
and that teachers, in pArtlcular, can Ivcon'.e more proc.f:'.ss -or j onted throuv^h 
plan'oed experiences in Die public sc-'cols, TiV'.'.e persons avi.? c^n-i^oinp, prov- 
ing, developing hunian beings (Herman, '^U)8). 

Specific process skills developing in the piogram are: perceiving, cotp- 
munica^ing, loving^ decision-maki.ng , knowing, organizing, cn-u- l\ip, , and valuing 
(Berran, 1968). 

The following specific objective^, are Uir rhe pre-serv.Lc^' r-acbi-^r: 

(J.) To develop an attitude ol' openness tovard an'-, awa^-oness o[ public 

school students' needo cind interests 

(2) To develop the ab J 1 .l t y to u t i 1 1 ;:e a va r i e t y o ' e /i rni e s t r a t f- : ?s 
(3; To develop the ability or i.-ktl.l lo identP'y viltf*jrent: teaching styles 

and their respective effect, upon stiudents 

(4) To develop an Integrative rather than a directive a'clitude 

(5) To facilitate t^e pre-servlce toach^-.^r's opportunity to clarify his 
perception of niraself as a person and of his role a teacher 

Other objectives of the program are: 

(1) To facilitate team* planna t^g whert^vp-'' appl icable 

(?.) To develop tlie cjrricu.lum plannin;^ r-^^-ess i :\ p-irti cipatlng schools 

(3) To develop skills in peer evaluation and the clinical analysis of 
teaching 

?re-service students who select the Integrati\'e Prograin spend approximately 
thf^ veeks on the college cpjnpus for g^i^nerril orientation, d<^veloping skills 
in inter-personal relations ^ and to examine u:ieir perceptions of themselves 
as people and as potential teacliers* The students also receive an introduction 
to some learning strategies, expc^sure to value clarification methods, exai^ina- 
tion of interaction assessn7ent instruments, and review of essential elements 
such as the writing of behavioral objectives. A two or three day visit tc as- 
-signed public schools Is planned during the on*-campus experience for inter- 
viewing and public school orientation purposes. 

After the intensive on-campus experience s the pre-service teacher '*joins" 
the public school staff where he assumes a variety of duties and tasks, de- 
pending on the needs of the particular school. Students stay in the schools 
for a twelve week period. The public school is free to assign duties in 
general consultation with the college personnel. 

Bi-weekly seminars are held in the public schools where the cooperating 
teachers are included. The purpose of the seminars is to exchange conceriis 
and problems in teaching an^i related curriculum. The seminars are conducted 
by the college supervisors, 

Pre-service teachers complete a pre and post-test of the Rokeach Dogmatism 
Scale. Last fall the results appeared tc conform to the general research 
pattern — open students generally remained open or closed somewhat while most 
closed students remained closed. Exceptions were those students who were in 
well organized team teaching situations. They were more open. 
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The Teaching Situation Reaction Test (Duncan and Hough > 1966) vns also 
administered on a pre- and post basis last fall. The results are not available 
at this time. 

Next fall (*72) an experimental design will be employed. Subjects will 
be randomly selected for the control and experimental conditions from students 
involved in English education, mathematics education and social studies educa- 
tion. No control group will exist in the sciences since all science education 
majors are ii: the Integrative Program. 

The tests to be utilized are the Teaching Situation Reaction Test (Duncan 
and Hough, 1966 - 5th Rev.) and the Teacher Perception Q-Sort (Gooding and 
Wilbur, 1970). A two-by-two repeated measures desif^.n (Kerlinger> 196A) utili- 
zing computer procedures (VJilbur, Gooding and Vincent, 1970) will be applied 
t.. the data gathered. 

The improvement of reading in the content areas is a growing concern of 
most high school teachers. Therefore, there is a possibility that a reading 
education course may be included in the Integrative Program. Then, a reading 
specialist, a psychologist and secondary education specialists in four or five 
disciplines will be working together with public school personnel, developing ^ 
curriculum, providing appropriate learning experiences for pre-service teachers 
and providing professional growth opportunities for in-service teachers. 
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AVAILABI,E MATFRIALS: 



^'Undergraduate Pre-Service Program*' by J. Nathan Swift. ESCP Newslett er 
October, 1969, p. 1-3. (No charge unless demand io large) 

"Research Proposal - The Integrative Professional Semester: A Field 
Centered Approach" by Wilbur, et. al. College publication. 
(No cliarge unless demmd is large) 

For materials write to: Dr. J. Nathan Swift 

Department of Secondary Education 
State University College 
Oswego, New York 13126 
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THE OHIO STATE UNIVERSITY 
(.ohinbiis, Ohlc 



Kdmund M. Spiel'.er 
Tho Ohio State UnlvL^rsity 
125 South Ova.: Drive 
Columbus, CMiio A i210 
(Telephone: 42 :N 8230) 

TROGJiAM DKSCHT?TION (Summer Institute): 

T)\e introduction into high schools, beginning some 15 years ago, of 
"earth •science" (commonly to replace "general science'') caught tlie contnu'^ity 
of rearhers alncst entirely unprepared. Although the past ten yoars or so have 
wltn( ?^r.ed t.iie training of some teachert; in the various subjects '.^u^cerned , 
there are stil!. far too many experienced t^'.achers on the job who ncec instruc- 
cion . 

Geology Is the central, basic science of the earth, and tht ic a^ way to 
study geology Is to study the earth itself. The work is done in tlic field, 
centered at thf^. geologic field station of the Ohio State University and located 
on t ' e c;.nnpus of Snov College, Ephriam, Utah. 

Not only do we give the teachers (who must have at least three years of 

teaching experience) an exceptional opportunity to learn the fundamentals of 

geolct'^y, but as the work proceeds they learn not only the subject itself, but 
also low to teach it. 

Ultimatelv, teaching is an art. To master any art certain techniques must 
be Icncnedj but the practice of the art itself w?>J.earn by observing raster 
arti:-'ts and being j^jidei by them. 

In our Institute we have always made it clear to the teachers that we do 
not pretend to teach techniques — we accept our participants as well trained 
and exp'^rienced in such matters — but Dr. Lautenschlager , who does most of 
the vork with tho teachers in uhe field, is a :naster of the art, and especially 
thc^e o!env nt- j ' *: • ; are ner-il. in) to the teach "Injs: of eeology ; the teachers 
cannct tai^ to learn from him, and they realize it. 

The course on the nature of science is based on the principle (first 
noted by Aristotle, I believe, but introduced at Ohio State University by Dr, 
William Edwards Henderson in 1926) that one good way to reach understanding 
of a thing is to see something of how it came to be what it is. The work is 
therefore built on an historic base, but the course is by no means a history 
of science. For one thing, the history covered is highly selected — basic, 
representative, and comprehensive as regards che various elements of scientific 
method. Two major lines of development are discussed: 1) physical and chemical 
science, and 2) biologic and geologic science. In the first of these treat- 
ment is central but general through the 19th century, and thereafter concentrated 
on the nature of matter and the concept of relativity. In the second area 
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CCiNTI«NT 



IJ.'.t. cnw (or moro) ri'.njor icloa(r») 
irov) the co)U. ef)t; iKi I icomuw'jvk iov 
you i;cirnco tcnchcM; t'ducation 
pru^'.r.'im. 



liasj.c vinciorh'tancM.ujL'. of 
1) (;eoIop,y 

2} The noture of scienct^ 



0 



For each majoi* icloa^ iJLatc Lho 
Ve achinp. .strat egy you uiic (NOT 
just thv "nKthod") to LmpLomonL 
that idea , 



1) Teachers loarn p.eology throuph 
guided study of the earth itself 
(not from textbooks) in a hi^'hly 
favorable area (central Utah), 

2) The nature ot science brought 
out by critical review of Itr^ de- 
ve"'oprncnt in three TPajor sequences 
nr '! its impact on !3oclp':y. 
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9 

OUTCOME!;::;) j 




Frun: '.lie major ic*ca and sti-ategy 
yoLi i.**al-cd, list thr? outcome- (s) 
yoi; i^Ttend .^cr your tcN-'cher 
c and 5.(1 ^it as • 


SLaUe the observable evidence 
yovi vould accept, to osLablisli 
that your teacher candidalcs 
have attained the outcome (s) . 


.V) Ability to stimulate interest in 


Nothing systematically planned but 



ar\d imt-arc \rT.0Ky^lc^.h2,e of the enrth j \11 yean; of voluntary and enthtisinst.ic 
and its riistory. j response from ''alumni'* • 



2) Fulle'^ undersfianding of what they \ 
are doing as they teach any science J 
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two lines are follcwed: first, medical scienco and the conquest of disease, and 
second, the general concept of evolution, which of course includes geology as 
well as biology, the evolution of the earth as well as that of Its inhabitants* 

In all of it, the relations between science and other elements of our 
culture are constantly in view — science and philosophy, science and values 
(Including the present-day '^Humanistic" rebellion against science), science and 
sociology, science and technology and their relation to invention (which may be 
entirely independent — e.g. Edison), science and religion. Science itself is 
seen to be actually a humanistic concern. 

The most important element in the whole picture is the scientist's way 
of thinking, and the most important general objective is to see that everyone 
concerned understands clearly, through abundant and various example of the way 
of thinking as it has developed, what science really is, and, of equal im- 
portance, what it is not . A teacher who has once grasped this at all maturely 
is in excellent position, granted the requisite mastery of the art of teaching, 
to inspire pupils with the necessary understanding. 



AVAILABLE MATERIALS : 
None listed < 



185 



TilK OHIO SIATK L'NIVK!'S1TV 
C.n 1 tinibus , 0)) 1(1 



Pobert W. Howe 

The Ohio State University 

2AA Arps Hall 

Columbus, Ohio 43210 

(Telephone: 6 J 4-422-A121) 

PROGPAM DESCRIPTION (Preservice ) : 

The preservice proy^nm in science cducatLon at The Ol'iio State University 
represents an attem^^t to combine tui neat ion a I theory with classroom practice 
and to enable preservire teachers to acquire experience in working witli pupils 
in instructional and community settinr.s at different >»rade levels (elementary, 
junior high, and senior hipji) . The prese^nt program consists c^f a five quarter 
sequence in science education. 

J u nior Progr am 

A general description of the first quarter of the junior year program (Jl) 
is outlined below. 

1. Focus: Individual junior higii school students 

2. Objectives: The Jl student will 

a. Be able to identify the interests, needs, and background of an 
individual student . 

b. Identify some learning styles of junior high school students. 

c. Be able to identify and locate resources which can be used in 
attempting to help students learn, 

d. Become able to communicate effectively with a student in a one-to- 
one relationship. 

e. Develop and use a variety of tutorial teaching strategies. 

f. Gain poise and confidence in his ability to function as a tutor. 

g. Develop means of evaluating his own progress as a tutor as well 
as his student's progress in learning mathematics or science, 

h . Become an intelligent observer of classroom interaction and the 
resultant influence on individual student interest and achievement . 

i. Gain insight into the many and varying roles of a teacher. 

j. Become acquainted with the philosophy and objectives of a particular 
junior high school and the school's instructional procedures, ad- 
ministration, counseling, and mathematics or science department 
personnel . 

k. Become aware of personal strengths and weaknesses as a potential 
teacher, particularly in a junior high school setting. 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 



For each major fcloa, state tlic 
teaching; strategy you use (NOT 
juGt the "method") to iinplemenl 
that idea. 



Selected Examples : 
1. Effective questioning skills are 
needed for a teacher to effectively 
interact with students and for a 
teacher to provide effective guidance 
in group discussions. 



2. Knowledge and skill of modes of 
concept formation are necessary for 
a teacher to effectively guide and 
organize instruction. 



Selected Examples : 

1. Prospective teachers c»re provided 
with instruction in questioning skills. 

A handbook describing various questioning 
as a process and including suggestions 
for instruction is used with the pro- 
spective teacher. Prospective teachers 
utilize ideas In classroom settings and 
tape (video or audio) their interaction 
with students. Tapes are reviewed by 
faculty and then discussed with the 
prospective teacher . Subsequent in- 
struction is modified to Improve skills. 

2. Prospective teachers are provided 
with instruction regarding concept for- 
mation related to science education. 
They utlll;;e this information to diag- 
nose learning difficulties of students 
and to provide appropriate instruction 
for individuals and groups of students. 
Assessment of their planning and instruc- 
tion is provided to help them to modify 
their planning and instruction for 
future s tudent groups . Various aspects 

of concept formation are presented through- 
oat the total program. 
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(oUTCOME(S) EVIDENCE \ 




From the major idea and strategy 
you stated, list the outcome(s) 
you Intend for your teacher 
candidates • 


State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome(s). 


Selected Examples: 


Selected Examples: 


1. (a) The prospective teacher learns 
different types of questions. 

(b) The prospective teacher learns 
how to control his instructional style. 

(c) The prospective teacher learns 
the purpose of pause time after ques- 
tions and how t:o use the technique. 

2. (a) The prospective teacher learns 
how concepts are categorized. 

(b) The prospective teacher learns 
instructional strategies for teach- 
ing different concepts. 

(c) The prospective teacher learns 
how to diagnoses learning difficulties 
that might aff(*ct the attainment of 
concepts . 


1, (a) The. prospective teacher can 
listen to an audio-tape or read a 
typescript of a lesson and identify 
the types of questions asked. 

(b) The prospective teacher can 
reduce the percentage of teacher 
talk and increase the amount of stu- 
dent talk during a lesson, 

(c) The prospective teacher can in- 
crease the amount of pause time after 
either teacher questions or student 
questions • 

2, (a) The prospective teacher can de- 
fine selected categories of concepts, 

(b) The prospective teacher can de- 
sign an instructional sequence or series 
of activities to teach a specific con- 
cept. 

(ci) The prospective teacher can 
identify instruments to use to deter- 
mine learning difficulties, 

(C2) The prospective ^:eacher can 
interpret data obtained from instru- 
ments to determine possible student 
learning difficulties. 
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3. Program: 

Each college junior works as a tutor In a junior high scliool with a 
pupil. The Jl student tutors his pupi]. twice a week, one period each time. 
Video tapes are made of some tutoring sessions and are analyzed in follow-up 
seminar sessions. The Jl student spends additional time in the school observing 
science and other classes, and in becoming acquainted generally wj th the school's 
program and staff; a college staff person is present to ser\'e as a resource per- 
son in these efforts. 

Two seminars are held each week. Seminar discussions center around prob- 
lems encountcired by the Jl students in their tutoring situations or in other 
situations they have observed in the school. These problems might include methods 
of identifying learning problems, alternative means of motivation, insrruv^.tional 
strategies, teaching styles, methods for stimulating Interest in science, and 
the development of methods to evaluate the success of tutoring sessions. 

A gener.il description of the second quarter of the junior year program (J2) 
is outlined below. 

1. Foci: Individual (elementary school) pupils as members of small ^iroups: 
child growth and development; and learning theories. 

2. Objectives: The J2 student will 

a. Become able to identify individual pupil and teacher differences 
which influence the learning patterns of elementary school pupils. 

b. Develop and use instructional strategies which honor individual 
differences in small groups. 

c. Become familiar with group dynamics research and start to use th^s 
information to improve teaching and learning in small and large 
group settings. 

d. Become aware of the elements involved in the concept of "motivation" 
and the importance of motivation as a factor in pupil success in 
school . 

e. Acquire knowledge of child growth and development and apply this 
knowledge in learning activities to be used with pupils. 

f. Acquire knowledge of what is involved in concept formation and 
problem solving and apply this in learning activities. 

g. Acquire understanding of what is involved in creativity and diver- 
gent thinking and use this in learning activities • 

h. Identify curriculum problems and programs and materials designed to 
provide solutions to these problems. 

i. Become acquainted with the objectives ar.d philosophy of the school's 
program and its relation to the corresponding secondary school program. 

j. Eecome familiar with the philosophy and functioning of a particular 

elementary school, its staff, and the population it serves, 
k. Learn to function as a member of a teaching team as he works with 

other adults and a class of elementary school pupils. 
1. Become increasingly aware of his personal strengths and weaknesses 

as a potential teacher, particularly with elementary and junior high 

school pupils. 
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3. Program: 



Ah many as four J2 students may bo assigned to a single cooperating teacher 
in un elementary school, but each student is primarily responsible for only one 
small group of pupilr. J2 students spend four to six hours per week In the 
school with about half of that time devoted to instruction of their small groups 
and working with their cooperating teachers. The remaining time is used in ob- 
serving class activities in the building, and in conferring with their coopera- 
ting teachers and with other school personnel. 

Two seminars are held each week related to educational psychology 4 Seminar 
topics again center around problems encountered by J2 stuc'ents and might in- 
clude establishing favorable learning climates, teaching techniques useful for 
small groups, principles of group dynamics, methods of analyzing student Inter- 
action, ways of utilizing individual differences in teaching science and other 
matters related to understanding and using a sound psychology of learr^ng. 

A general description of the third quarter of the junior year program (J3) 
is outlined below, 

1. Focus: Individual junior/senior high 3(|^iool students in laboratory and 
and classroom settings. S 

2. Objectives: The J3 student will h 

f 

a. Apply knowledge of teaching-learnin;i theory and adolescent psychology 
tc solve problems encountered in ^he classroom. 

b. Demonstrate effective inquiry stt^^tegies for laboratory activities 
in high school science classes . *» 

c. Use behavioral objec'tives, involv^Lug the three domains, in preparing 
lesson plans for classroom or laboratory instruction. 

d. Use effectively audr.o-visual materials appropriate for teaching 
specific topics or ^loncepts. 

e. Demonstrate a knowledge of appropriate evaluation *:echniques for 
assessing outcomes of instruction; including student oelf-evaluation. 

f. Identify different watterns of pupil and pupil-teacher interaction 
as they occur in small and large groups. 

g. Identify characteristic^:; of a favorable learning environment. 

h. Exhibit poise and confiderjce when placed in charge of various teach- 
ing situations. 

1. Become familiar with the philosophy and objectives of a particular 

senior high school, 
j. Use self-evaluation techniques regarding his personal strengths and 

weaknesses as a potential teacher. 

3. Program: 

J3 students are assigned in pairs to a junior or senior high school science 
class with the expectation that they will have regular opportunities to conduct 
laboratory activities. While the student may work with his cooperating teacher 
as a laboratory assistant, he is also I'esponsible for teaching l<iboratory ac- 
tivities to the total class. 
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Seminars are held twice a week. Seminar problems focus on total class- 
room activities, methods and strategies for inquiry teaching' iu a labornt(M-v 
setting, evaluation technique?), problems oL* adolescents, dynamics of ^?roup 
r interaction, and the philosophy and operation of a specific senior hipji scIh;^'!. 

Senior Program 

A general description of the first quarter of the senior year program (SI) 
is outlined below. 

1. Foci: The influence of contrasting communities and differing grade 

levels on teachiag-leaming in secondary schools; A problem 
solving stance toward pedagogical problems in science education. 

2. Objectives: The SI student will 

a. Develop an understanding of the underlying cultural elements 
characterizing urban, suburban, and rural areas and their impact 
on the schools . 

b. Develop sensitivity to the differences in cultural backgrounds of 
students and the effect of these differences on learning. 

c. Re-examine similarities and differences between junior and senior 
high school students and the educational programs offered to each. 

d. Acquire understanding of the origin and nature of the charge made 
by some critics that the public school system is racist and ir- 
relevant and does not meet the needs of groups such as inner-city 
blacks . 

e. Acquire a sense of the political workings and functioning of a de- 
partmc^nt, school, and school system. 

f. Becometmore aware of che nature of good teaching and the charac- 
teristics of "good teachers** as perceived by high school students. 

g. Develop^ insights and skills involved in long and short cerm planning 
for teaching. 

h. Acquire \insight regarding how students' cultural influences and 
learning capabilities should guide the selection of instructional 
objectives, activities, materials, and methods. 

i. Become able to interpret test scores from teacher made and stand- 
arizad tests , apply statistical techniques to test construction 
and use this information to improve the teaching-learning situation. 

j. Become able to analyze a video-tape or audio tape of his teaching 
to gain insight into verbal and non-verbal behavior. Demonstrate 
the ability to evaluate his teaching performance. 

k. Explore the use of team teaching. 

1. Gain a spirit of professionalism which includes striving for 

considered changes and improvements* 
m. Continue to achieve, at a higher level, many of the objectives 

listed for previous quarters. 

3- Program: 

Si students are assigned in pairs to work with cooperating teachers as 
teaching assistants for four weeks in an inner-city school and an equal time 
in an outer-city school. The SI students assist teachers and engage in other 
activities, in the schools four periods a day, five days per week. 
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The college seniors^ provide con?*ia«*rdblo h^^lp an Junior nember^ of 
**ln?*tructlcnrtl t<!^«a«.'* Thf-y preortre and conduct tleaondtr^tlon^* nn&i&t In 
laboratory vork, pttp^re guide^}u*ets or other inatmctlonnl rntdrlnlR, asi.^lst 
In ev/ilt'fltlng ;?upll prcr.rpsif* and vnrk vlth indivldudlfi and d^all j>roupf< In 
nred of jpecLui help. In addition the senior gotu an opportunity to teach an 
entire cIm^ 9tv<?ral tines during his four vccka of heavy Involvetrint In tho 
?3rhooJ»i. 

Setrinard wblrli focu^ on undi^rntandlng school based experiences in a fratoe-* 
work of princlplcji, ?ra'[!ilc'es, and philosophies; of secondary education aro 
held rvlce a week. In .tddition to the scainars there In clasworik In philosophy 
and/or socloloj^y of education. SI students also continue to study special 
rethods of teaching science and develop Instructional* oaterlals which they can 
• us*s tn the schools In their future teaching. 

Students are expected to becotrc aware of aany of the ^'realities of public 
schools" by observing widely througliout the school, by talking with t»any *;chool 
iicr^Honnel, by r.nfonnal conversations with pupils^ by attending after scJiool or 
evening functions such ai« faculty or PTA meetings » and by studying the socio- 
economic factors ir. operation In the school's attendance area. Students also 
arc introduced to the educational problcns and ;iractices found In other cities. 

f 

Specialists froQ areas such as urban sociology » nental healthy Juvenile 
delinquency as well as educational personnel from the Colunibus public schools 
are Involved as resource periChnel for on**campus discussions about educational 
problems. 

Each SI student keeps a "log'' which is a personalized record of his ex- 
periences during the quarter with particular emphasis on analyzing, inter- 
preting, and evaluating the experiences. 

A general diascription of the second quarter of the senior year program (S2) 
is outlined below. 

1. ?oci: Successful student teaching experience which Integrates pre- 

vious professional learnings. 

2. Objectives: The S2 student will 

a. Integrate and utilise the skills and understandings developed 
through involvement previously in the Jl, J2| J3» and SI programs. 

b. Test and evaluate instructional ideas through classroom application. 

c. Become familiar with and active on a full-time basis in the school- 
community setting. 

d. Identify community resources in his school's attendance area and 
in larger community which are available and useful in developing 
his instructional program. 

e. Use evaluation feedback in dealing with parental concerns relative 
to their child's growth and development. 
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3. Program 



The .S2 jtuclent Is usually assi>>ned tc tuU-tlme student teaching with a 
coopr-^ratini; teacher he hns worked with the prL»vlous quarter. In this situation 
he is usually ahlf. to take* Itnmediato responsibility for two classes and very 
q-iickly av.hiUMe f.otal re«jpony Lbl llty l or tlirce classes. The remainder of his 
.imo In the rjchool is use-: lo broaden undo re; landing and competency by (1) 
^/orhlni; with other tea^'her^ In his discipline in t\iG schoc' (2) observing other 
lea^'hors and iJtudentis in a wide variety of situations, (3; nelping with *:he 
.-■y.t ra-currlcular activity program, CA) supervising study halls and lunchrooms, 
( lelping vitl) testing, gradinp, , and record keeping responii?ibllities , and, 
ir g'^ri.'ra] , 'lo'.ng altTiOst everything that will be expected of him as a regular 
Uv:ch^T. Fo ' a -K viod of time, the senior assutres a full teaching and super- 
v;,so::y load as carried by regular teaclTers, 

\"iile providing a model of good teaching, it is hoped that the cooperating 
teacher, worliing with the student and with the college supervisor, will help 
Ltie .student develop his personalized style of teaching, which may be similar to 
or quite dif'-erent from that nf his cooperating teacher. 

It is anticipated that the cooperating teacher and senior will plan a 
sip^e^ible number of t(?aching situations in which they work together as an instruc* 
tional teani. thereliy enriching instruction and , hopefully , learning froni each 
other. 

The cooperating, teacher is expected to regard himself as a very important 
part of a teacher education team working witj! the college supervisor and others 
to prepare better science teachers. 

AVAILABLE MATERIALS: 

List of references related tn the program-description and evaluation. (FREE) 

Packet of materials inciudin.p, forms used in the various aspects of the 
f>rograTP, advising, selective admission. ($.50) 

Li.st of instructional rriaterials used in the program. Costs of those 

produced at Chio State includ.id. (FREE) 
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OREGON STATE UNIVERSITY 
Corval li s, Orejp^on ' 



Fred W. Fox 

Department of Science Education 
Oregon State University 
Corvallis, Orej^on 9"^ 
(Telephone: 503-75^--: ) 

PROGRA>t DESCRIl'TION (Preservice) : 

Beginning in September, 1972, the Department of Science Education at 
Oregon State University launched a '*block^' program in the professional educa- 
tion phase of ^he undergraduate science and mathematics teacher education 
program. Only student teaching and a course in Methods of Reading fall out-- 
side the block?. 

The Sophojiore Block combines three courses in which eight hours of credit 
may be earned. The courses are Contemporary Education, School in American Life, 
and Educational Psychology. To earn the credit the student spends 2 1/2 to 3 
hours daily, and for the entire quarter, in em elementary school classroom or • 
in some elementary education specialty area (e.g,, the school's reading clinic). 
Two times each week the students attend a late afternoon seminar during which 
time the principles normally discussed in the three original courses are. pre- 
sented. Three instructors direct the block program and manage the seminars* 
Two of the instructors are members of the Department of Science Education, and 
one \s an educational psychology specialist- Enrollments are expected to 
average 25 strdenSits per quarter for each of the three quarters of the academic 
year* The School^of Education of our University has contractual arrangements 
with local publi^ school districts to accommodate the university block students* 

The Juni or Block combines three courses in which nine hours of credit may 
be earned: Spe,cial Methods in Science Teaching, Adolescent Psychology, and 
Audio-Visual Aids, The enrollees are in junior or senior high school science 
or mathematics; classrooms 2 1/2 to 3 hours per day every day of the week for 
the entire quarter. The3 assignment is to a junior high school if the student - 
teaching is to be in a senior high school, and in a senior high school if student 
teaching is to be in a junior high school. Two times each week the students 
attend late ajfternoon seminars during which time the principles normally treated 
in the three original courses are presented. Three instructors direct the block 
program and manage the seminars. IVo of the instructors are members of the 
Science Education Department , one represents the Division of Foundations and 
Educational Specialties. For this program, as with the Sophomore Block, the • 
School of Education has contractual arrangements with the local public schools. 
Enrollments are expected to continue at between 20 to 25 students per quarter 
for each of the three academic year quarters* 

Students in the Junior Block also enroll in a 1-hour practicum in which 
they prepare micro-lessons to demonstrate specific teaching skills. These 
lessons are presented to small groups of classmates and are videotaped. During 

■ \ 
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replay the presentations are criticized by instructors and peers. 



Experience thus. far has suggested the following generalizations: (1) 
Elementary teachers enthusiastically welcome -the science and mathematics visitor- 
participants even though the university students are expected to do very little 
or no ^wovk in these fields. Junior and senior high school science and mathe- 
matics teachers thus far have not been as enthusiastic about having visitor- 
participants in their ciasset'. They have been quite cooperative, however, (2) 
The university students generally approve the participation approach to meeting 
their professional education requirements. ^'Relevance" and "meaning" are terms 
often used. (3) The amount of "content" presented in the seminars in comparison 
with that which normally would be presented in individual courses is very low. 
One instructor suggests that only about 20% is managed. 

The block approaches described above are the result of two recent develop--, 
laents along with a history of teacher education experiences. The State Depart- 
ment of Education in Oregon is expecting that more of the teacher education 
programs will, be based on field experiences. In addition, the State Department 
recently defined the secondary certificate in terras of teaching eligibility from 
grades 5 to 12, (Elementary certification is from grades K to 9.) The second 
development is that the Elementary Division of .our -School of Education has been 
enjoying rather remarkable success with its block approach, and the secondary 
educators are capitalizing on their experiences, A hidden factor is that over 
recent years a very wholesome reciprocal relationship has been developing between 
our School of Education and neighboring public school districts. 

Following is a tentative OUTLINE OF EXPERIENCES AND AREAS OF STUDY IN THE 
PRE-PROFESSIONAL PREPARATION OF SCIENCE AND MATHEMATICS TEACHER-CANDIDATES , 
The outline is used for some of the sophomore and junior block activities, but 
does not cover some areas such as adolescent psychology. 

I, Objectives of science (mathematics) education 
II, Planning learning activities to assure attainment of desired learning 
outcomes 

III. Modern science (mathematics) curricula 
IV. Teaching Strategies 

V, Educational Media . 
VI, Systematic observation and analysis of class roor behavior 
VII, Classroom control 
VIII, Evaluation of the effectiveness of the curriculum and instruction 

The Field Experience phase of the pre-prof essional (Sophomore and Junior) 
blocks aims at the following experiences: 

Self-analysis of teachers-candidate's interest and potential as a 
classroom teacher 

Learning (knowledge, skills, attitudes) through first-hand experiences 

in the public schools 
Initial development of skills in analyzing and prescribing learning 
situations for, pipils on a one-to-one or small group basis 
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. . Developing skills in working as a member of a teaching team 

. Beginning to appJy knowle.dj^e and skills identiiied in items T 
throuj^h VI 11 above. 

Student teaching requires the application of knowledge, skills, and atti- 
cudes developed througli acadt'..:.'.. wov< and pre~prof essional (sophomore and 
junior) blocks in representative classroom situations. There is also c-: reqiilred 
demonstration of at least adequate levels of competency xii classroom manage- 
ment and in the diagnosis and prescription of learning situations for ind '.vidMals 
and groups of students* 



AVAILABLE MATERIALS: 
None listed. 
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PURDUE UNIVERSITY 
Lafayette , Indiana 



Van E. Neie 
Department of Physics 
Purdue University 
Lafayette, Indiana 47907 
(Telephone: 317-493-1589) 

PROGRAM DESCRIPTION (Preservice) : 

All teacher-education programs aL Purdue University are the responsibility 
of the Teacher Education Council^ a University-wide council comparable to a 
committee on graduate studies. Professional education courses are the responsi- 
bility of the Department of Education. However, all teaching candidates major 
in a subject matter department and graduate from the School under which the 
department is administered. A result of this arrangement is that the profes- 
sional education experience is not encountered until the student's final se- 
mester. There are not sufficient numbers of teaching candidates at present to 
warrant separate courses for these students in their academic discipline. Thus, 
for the present time, it appears that the program will remain as is with regard 
to sequence of courses. What follows is a brief account of what the physics 
and chemistry education sections at Purdue are attempting in the way of inno- 
vation within the present structure. 

The "professional semester'^ consists of a general methods course in sci- 
ence and a special methods course in the student's discipline. In addition 
there is a course on the American School System and six semester hovrs of stu- 
dent teaching. The coursework constitutes the first eight weeks, followed by 
six weeks of directed student teaching. 

The general methods course is designed around a mastery model and is struc- 
tured according to the basic principles set forth in A Tentative Theory of 
Instruction by J. Dudley Herron and Grayson Wheatley of Purdue University. Each 
basic principle of the Tentative Theory^ Is the basis for a learning package, 
or Unit, each of which consists of a list of the objectives to be mastered, 
a pre-test, a suggested set of learning activities, and a post-test. These 
units are supplemented by large and small group discussions, peer teaching, 
and audio-visual aids. Some of the Units are adaptations of learning modules 
developed by Dr. Herron to be used in a completely individualized, self-paced 
general methods course. 

Each of the Units are evaluated on a pass-fail basis and the student may 
retake any or all of the Units until he has achieved mastery on that Unit. 
Mastery of a Unit is defined as a pass grade on the Unit post-test. There is 
a final examination at the end of the eight week period • This exam is a test 
of the student's ability to apply the principles contained in A Tentative 
Theory of Instruction to a classroom situation, either real or simulated. To 
receive a grade of A in the course a student must successfully complete all 
eight units and pass the final examination. One less unit completed results 
in a B^, etc. 
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CONTENT 



STRATEGY 



List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher educatio]i 
program. 



For each major idea, slate the 
toachinp; strategy you use (NOT 
ju.st the "method") to implement 
that idea. 



Teacher Candidates (T.C. 's) should 
have early encounters with actual 
teaching situations to provide a 
reference frame from which a theory 
of instruction may be viewed. 

Effective and efficient learning 
occurs only when the student is 
motivated . 

The effective teacher elicits feed- 
back to assess the effectiveness 
of his/her instruction and to plan 
future strategies. 



Evaluation is essential for measuring 
progress and diagnosing deficiencies 
in both students and learning stra- 
tegies. 



T.C.'s begin by teachins peers or 
students on a one-to-one batio, 
focusing on strategies and out- 
comes . 



T.C.'s develop motivating strategies 
and ti'y them out on peers or small 
groups of students. 

T.C.'s engage in peer- and micro- 
teaching activities to determine the 
effectiveness of the instruction and 
to utilize feedback in designing 
further strategies . 

T.C.'s utilize real-time feedback and 
written evaluation instruments to 
assess degree of S's progress in learn- 
ing • 
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OUTCOMli:(S) 



EVIDENCE 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend Cor your teacher 
candidates • 



To recognize the effectiveness of 
various teaching and feedback elici- 
tation strategies. 

Learns criteria for effective moti- 
vation and is able to generate a 
variety of motivating strategies. 

To modify existing or plan new in- 
structional strategies based on feed- 
back from students. 

Design and/or specify the proper eval- 
uation techniques for a given goal(s) 
of instruction. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome (s) . 



Teacher Candidates (T.C.'s) will give 
supportive evidence that their strategies 
resulted in a given outcome. 

Students or peers rate the T.C. as to 
the effectiveness of his/her motivating 
strategy . 

Supervisor testifies to the T.C. 's 
ability to plan or modify instruction 
based on feedback from students. 

Evaluation techniques meet the criteria 
specified by the instructor (s) , e.g. 
efficiency validity, etc. 
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The special methods courses allow the student to apply these principles to 
instructional situations within his discipline. For example, he learns how 
to motivate (confront) students by designing lessons that foster inquiry or 
by designing a motivating experiment or demonstration. He is able to test cer- 
tain teaching strategies, i.e. evaluate their effectiveness, througli partici- 
pation In such activities as micro-teaching, peer-- teaching , and working with 
high school teachers as classroom aides. 

The end result is an acquired set of competencies believed to be essential 
for effective teaching. Once the instructors have ascertained that these com- 
petencies have been acquired (or the enroute objectives have been met), the 
student is ready to apply what he has learned in a real classroom setting on a 
day-to-day basis, i,e. through the experience of directed student teaching. 



AVAILABLE MATERIALS: 
None listed. 
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THE UNIVERSITY OF TOLEDO 
Toledo, Ohio 



John F. Schaff 

College of Education 

The University of Toledo 

Toledo, Ohio 43606 

(Telephone: 419-531-5711, Ext. 2465) 

PROGRAM DESCRIPTION (Preservice) : 

Secondary science teacher education at the Uiiiversity of Toledo is embodied 
v/ithin the Competency Based Teacher Education program of the College of Educa- 
tion being implemented for the first time this academic year. Previously, the 
education program consisted of three foundations courses, major and minor sub- 
ject field methods courses, and student teaching. As characteristic of most 
traditional teacher education programs, the courses were distinct and taught 
by a single instructor with each course reflecting the specific views and in- 
terests of the instructor* This resulted In a non-coordinated and fragmented 
program. 

With implementation of the Competency Based Teacher Education program, 
several changes have been effected in the instructional process. Separate 
courses have been replaced with a sequence of modular-based learning experiences 
designed to progressively develop each student's competencies over a three quar- 
ter period culminatin,^ with a full-time student teaching encounter. Instruc- 
tional teams composed of instructors specializing in learning foundations, edu- 
cational psychology, educational measurement and instructional methods for dif- 
ferent subject fields work together in guiding students through the professional 
sequence. Thus students are provided with opportunities to continuously inter- 
relate different components of the teaching-learning process rather than examine 
separate aspects in different courses. 

The initial objectives to be achieved by students are general In nature. 
However, students are afforded opportunities to examine and apply knowledge 
gained and skills developed to situations representing their major subject 
fields. For example, when studying inquiry learning, instructional objectives, 
and evaluation of learning, the students learn the basic concepts and skills 
in conjunction with their application to a specific subject field. The science 
methods instructor teams up with foundations instructors to guide secondary sci- 
ence teaching majors through objectives focused on direct applications of basic 
principles to science teaching. The overall professional sequence progresses 
from general objectives bearing on the teaching - learning process and basic 
teaching skills to specific objectives related to the student's major teaching 
field. Consequently, subject field methods instructors have a predominant 
Influence on the student's terminal objectives as he nears and progresses through 
student teaching. 

A prominent feature of the Toledo Competency Based Teacher Education pro- 
gram is a concentration on field (school) based experiences to mediate the 
various objectives. Students spend considerable time studying the teaching - 
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List one (or more) major idea(s) 
from the conceptual framework for 
your science teacher education 
program. 


For each major idea^ state cbe 
teaching strategy you use (NOT 
just the "method") to implement 
that idea. 


Analysis of Student Behaviors as they 
relate to learning science. Examina- 
tion of student interests, needs, and 
attitudes y and how they can be met 
through science instruction. 

Development of inquiry oriented teach- 
ing strategies using five basic teach- 
ing styles: lecture, teacher demon- 
strations ^ teacher guided student 
discussions student discovery, and 
in di vi du a 1. 1 z ed ins t r u c t i on , 


Preservice science teachers observe 
student behaviors in scieuce class- 
rooms and informally interviev; stu- 
dents on an individual basis or in 
small groups. Results obtained are 
examined in discussioiis concerned 
with adolescent behaviors, 

Preservice science teachers siAidv the 
nature of inquiry teaching a^ad learning , 
and its application to ^different situ-- 
at ions in science instrfuction , Le::?aoh 
• plans are prepared for /each teaching 
style and demons'tratedj in peer-group 

mini-teaching encounters. 

i 

J 
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OUTCOME (S) 



|"evidence ) 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the. outcome(s). 



1. Preaervice teachers learn to 
identify student interests, needs and 
attitudes as they relate to science 
instruction . 

2. Preaervice teachers describe 
student interests, needs and attitudes 
that must be coped with in science 
classes. 

1. Preservlce teachers learn to iden- 
tify and describe the advantages and 
disadvantages of different teaching 
styles in secondary school science 
teaching . 

2. Preaervice teachers can demon^ 
strate effective implementation of 
different teaching styles in science 
instruction. 



1. Preaervice teachers correctly identify 
student interest , needs and attitudes 
reflected in videotapes of science classes. 

2. Preservice teachers present written 
reports to science methods instructor 
describing student interests, needs and 
attitudes observed in science classes. 



1. Preservice teachers present written 
reports of different teaching styles 
observed in science classes in local 
schools . 

2. Preservice teachers correctly identify 
different teaching styles shoxirn in video- 
tapes of science class (s) instruction. 

3. Preservice teachers demonstrate ef^ 
fective implementation of different 
teaching styles in peer-group mini^ 
teaching encounters* 
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learning process in both urban and suburban school sites. ^Hiile Tiiasttirlng 
instructional objectives, science majors concurrently participate In a local 
school to analyze the instructional environment, organize an Instructional 
program with a science teacher, and prepare for effective Instructional pro- 
cedures to implement the instructional program. By the time they enter student 
teaching, science majors have had numerous occasions to bt^come familiar with 
their cooperating school; the nature of the system, its instructicnai program 
and the facilities available. In addition, students have an excellent oppor- 
tunity Lo establish a working relationship with their cooperating teacher. 
Most significant in the school based experience is the provision to relate 
theory learned in the university classroom to current practices in secondary 
schools. Many insights with respect to the application and modification of 
ideas to secondary school science classrooms are gained. ^ 

The program is designed to accommodate individual student differences in 
several ways -> Many modules are prepared for self-paced instruction ^ therefore, 
students may progress through them at their own speed. Preassessment: instru- 
ments are available ^^^hich allow students an opportunity to determine i:heir 
entering competencies before engaging in the instructional process- Students 
demonstrating mastery of terminal competencies are advanced in the program on 
an individual rather than a group basis. Consulting with their major ^fibject 
field instructors, students develop competencies within their major subject 
specialty; e.g., chemistry, biology, physics , or appropriate combinations of 
each, dei-onding on interest and academic background. A wide variety of local 
school environments, both public and private, are available for student field 
experiences, providing students with an opportunity to select the type of 
school for student teaching possessing characteristics similar to one in which 
they anticipate employment following completion of the program. 

AVAILABLE MATERIALS: 

A nalysis of Instructional Environment ( 50c) 

O rganizing An Instructional Program ( 50c) 

P reparing For Effective Instruction ( 50c) 

For materials write to: Dr. John F.- Schaff 

College of Education 
University of Toledo 
Toledo, Ohio A3606 
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UNIVERSITY OF TORONTO 
Toronto, Ontario 



R. G. Casson 

The Faculty of Education 
University of Toronto 
371 Bloor Street, West 
Toronto, Ontario 
(Telephone: A16-928-6045) 

PROGRAM DESCRIPTION (Preservlce) : 

The major program of the Faculty of Education, University of Toronto (FEUT) 
is a one-year program leading to a Bachelor of Education Degree in addition to 
an Ontario Department of Education Teaching Certificate. 

The basic requirement for admission to the program is an approved degree 
from an accredited university. 

The program consists of four parts as follows: 

- Part I Teaching Subjects (two courses) e.g.. Science, Mathematics 

Part II Educational Theory (four courses) 

All candidates are required to take the course, Structural and Legal 
Bases of the Ontario School System, plus three courses from at least 
two of the following departments: 

Administration and Program Development 
Educational Psychology 

History, Philosophy, Sociology of Education 

Part III Professional Practice (ten weeks of practice teaching with selected 

associate teachers) 

Part IV Additional Related Courses (one course) 

The Additional Related Courses offer the candidate an opportunity 
to concentrate further on one of his teaching subjects or to pur- 
sue an interest in the area of general education. 

The Science Education Department of FEUT offers the following courses for 
credit leading to the Bachelor of Education Degree and to Ontario Department of 
Education Certificates. 

Science 470 . This course consists of 4 hours per week and Is open to any 
candidate with an approved degree from an accredited university. The candidate 
must have chosen five courses in Science during his university program. 
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Topics dealt with Include the role of science in elementary and i)econdary 
education; the aims and objectives of science education; a study of various 
teaching strategies; a study of representative portions of contenrjoraty i;clence 
courses; lesson, unit and curriculum planning; testing and evalua*:ion; the use 
of audio-visual aids; source materials; the purchase, maintenance and use of 
equipr^nt; safety in science* 

Successful completion of Science 470 forirs part of the requirements for 
the Ontario Interim High School Assistant':; Certificate, Type B* 

Biology 0300, Chemistiy 0500, Physics AlOO ^ These consist cr 6 V,out3 
per week and arc open to candidates having ar> approved four-year iH j^rce from 
an accredited university with the required number of courses In i.he area of 
specialization. 

In addition to covering the content of Science ^f70, these rourscss enplore 
the Hiethodology and content of the science courses taught In the senior division 
of the Ontario Science Curricula. 

Successful completion of Biology 0300, or Chemistry 0500, or Fhyslcs AlOO 
forms part of the requirements for the Ontario Interim High School /.tslstant's 
Certificate, Type A. 

Environmental Studies 109 , is an additional related course requiring two 
hours per week. Material is selected from the areas of freshwater ecology, 
terrestrial ecology, environmental pollution and urban studies to supplement 
existing science programs or to build an interdisciplinary course in environ- 
mental studies. Field experience is also provided for candidates electing 
this course « 

Science Programs in Elementary: Education 140 ♦ This course is anotlier 
additional related course requiring two hours per week« The course explores 
scif^nce programs used in elementary education with specific references to 
procedures specific to age levels. Various methods of correlating science in 
the senior elementary and junior secondary grades arc explored* 

AVAILABLE MATERIALS; 
None llBted* 
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Nyles Stauss 
350 South Pope Street, Apt. 7 
Athens, Georgia 30601 
(Telephone: 404-549-1499) 

PROGRAM DESCRIPTION (Preservice) : 

Components of a Secondary Science Methods course, a^ described herein, 
were developed by the author at the University of Georgia as part of the pro- 
fessional education sequence fov prospective secondary science teachers. The 
methods course was preceded by several courses: Introduction to Education, 
Educational Psychology, and School Practicum. After the methods crMrse, stu-* 
dents spent one quarter in Student Teaching. The stud^ints generally '?nrollovI 
in the methods course no more than two quarters prior to student teaching, and 
after couipleting most of their academic coursework in their teaching area. 

Several major areas of concern may bo identified as methods course ob- 
jectives. One such objective is for the student to develop an undeirstanding 
of the nature of science and its relation to science leaching. Knowing some 
of the products of past scientific investigations is considered important, 
but far more importance is attached to the attainment of a fundamental under- 
stcuxding of science as a dynamic on-going enterprise. The latter manifests 
itself in the intellectual skills that form the methods and modes of inquiry, 
as well as in the conceptual schemes with their logically, hierarchically 
organized systems of concepts forming the framework for the structure of 
knowledge of a science. The first component, then, of the methods course con- 
cerns itself with modules on The Nature of Science, Conceptual Structure of 
Science, and the Analysis of Instructional Materials vis-a-vis the Nature of 
Science • Since our concern is with the teaching of science consistent with 
its nature, the above-mentioned modules are augmented with modules specifically 
relating to the teaching of science. 

This second major area — Teaching Science Consistent with its Nature — 
includes modules such as: Stating Objectives Behaviorally ; Evaluation of 
Instructional Objectives; An Intellectual Skills sequence of modules, each 
concerned with the utilization of one or more skills in the teaching of sci- 
ence; and, a Teaching Strategies and Techniques sequence of modules. The latter 
two sequences each contain culminating modules on Concept Formation via the 
skills and strategies examined In the two sequences, 

A third major area of concern is The Nature of the Learner. This area 
includes modules concerned witht Theories on the Nature of the Learner and 
Learning, with writings by individuals such as Piaget, Ausubel, Bruner, and 
Gagne being analyzed; Motivation; The Gifted Student; The Disadvantaged Stu- 
dent; The Problem of Discipline, etc, WhT''.e these are topics of a r^'ieral 
nature, they are considered in this course in relation to the learti: ,g of 
science, 

A fourth block of modules is concerned with Planning ^nd Classroom Manage- 
ment, This component contains modules on Planning a Total Course, The Unit 
Plan (a conceptual scheme), as well as The Dally Lesson Plan, as centered 
around a specific concept or series of closely related concepts. Also included 
here are the related problems of Establishing and Maintaining Supplies, 
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List one (or more) major idea(s) 
from the conceptual framework £or 
your science teacher education 
program. 


For each major idea, state the 
teaching strategy you use (NOT 
just the "method") to iinpieitient 
that idea. 


Understanding of the nature of science 
and its relation to science teaching. 
Three modules: Nature of Science; 
Conceptual Structure of Science; 
Analysis of Instructional Materials 
vis-a-vis the Nature of Science. 

Teaching science consistent with its 
nature — Several sets of modules. 
Example: Intellectual Skills Sequence 
(referred to as Processes of Science 
by others) 

i 


Flow cliarts accompany estch of the modules 
directing students througu 3 series of 
readings and activities, with inter- 
mediate Seminars and subevaluations to 
determine student progress in under- 
standing, and ability to implement 
ideas. Third module requires student 
analysis of major science curriculum 
project texts, etc. as to conceptual 
orientation, and content consistent 
with the nature of science. 

Series of modules for various specific 
skills and for combinations of skills. 
Flow charts accompany each of the ipodules 
directing students through a series of 
activities that will attempt to develop 
the skills for those whose pretests show 
deficiencies, followed by activities 
designed to enable the prospective 
teacher to incorporate skills into his 
course structure. 
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OUTCOME (S) 




EVIDEKCE 



0 



From the major idea and strategy 
you stated, list the outcome(s) 
you intend for your teacher 
candidates . 



1. Student is to be able to recognize 
the consistency or inconsistency of 
scierce content and instructional 
meth' ds with the nature of science. 

2. Student should be able to organize 
c ntent and instructional methods 

for a unit of study consistent with a 
conceptual mode and the nature of the 
scient^f ic entprprise . 



1. Student should be able to perform 
the necessary operations associated 
with the various skills. 

2. Student should be able to incor- 
porate various skills into instruc- 
tional framework. 

3. Student should be able to provide 
the setting for his future students to 
acquire proficiency in these skills 
and to recognize them as an integral 
part of science. 



State the observable evidence 
you would accept, to establish 
that your teacher candidates 
have attained the outcome (s); 



Students are pre and post t>^3ted 
(TOUS and/or WISP) or understanding 
of nature of science. 

Stiidents must determine evident concepts 
in a given chapter from a Project text 
and accompanying lab. 

Students must organize a unit of study 
along conceptual framework^ integrating 
experiments , activities , and readings 
consistent with the ideas cionceming 
the nature of science. 

1. Student must be able to identify 
skills in instructional nia:erials. 



2. Student must be able to structure 
activities around designated skills. 



3. Student must be able to demonstrate 
in micro-teaching situations his abilities 
with regard to 1 and 2 above, as well as 
to carry out the task of developing 
these skills in his ''class." 
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Equipment, Facilities, etc., needed to C'^rry out the lessons as planned. 

The methods course, as structured h^re , met for two hours three time^^ ^^^^r 
week. In addition, an open-lab policy existed whereby students hac an oppor- 
tunity to utilize the laboratory facilities at other than rjcht*tlulo<i r.lasN 
hours to develop and try out laboratory activities of their own dfMmi, 
well as to try out activities that are produced by comme7 -.ial sources. 

With this arrangement, each student is expected utilize the. laboratory 
for this purpose on an average of two hours per week during a ten-veek quarter. 
Modules for this Laboratory Component are developed for the purpose of pro- 
viding guidance to the student in this phase of his work* Tlu* r^odules are 
closely related to chose of the Intellectual Skills and Teaching i.^^ategies 
and Techniques sequences* It is also obvious that they play a rolt: in thi? 
Planning and Classroom Management sequence. As the AIBS Project B.OTECH 
progresses, certain of their techniques modules may become useful :.n this 
component . 

Other broad areas can be identified as valid components in t}ie professional 
preparation of a science teacher. Two of these. Science in tr,e General Cur-- 
riculum, that is, the relation of the science courses to the total picture of 
general education, and Science and Society, are very vital areas that need to 
be explored in order for the science teacher to gain a better perspective of 
his own role, as well as that of his discipline, as it relates to the total 
education of the child. Time limitations in the methods course have prevented 
indepth consideration of these topics. Under present course limitations, 
modules in these areas have not been developed, but will be as options. 

Five blocks of modules have been identified as tnajor components of the 
methods course : 

1. The Nature of Science. 

2. Teaching Sci.ence Consistent with its Nature 

3. The Nature of the Learner 

4. Planning and Classroom Management 

5. Laboratory Component 

Perhaps one of the major problems in the organization of a modular self- 
pacing approach, though not unique to it, is that of sequencing the -modules. 
What modules are prc^requisite to others? Can alternate pathways be established 
so that not all students need to proceed along the same route? The general 
efficiency of the modular approach depends, to a large extent, on determining 
alternate pathways, as well as allowing students tc exempt certain modules if 
pretests show that they already possess the skills, and/or knowledge to be 
imparted via a given module. 

Some of the primary advantages of a modular, self -pacing methods course 
are, obviously, its self-pacing nature, allowing a student to work at his 
own speed, pursuing a given idea as deeply as he desires, alternate routes 
to the same goals, pretesting out of modules in wiiich he is already proficient, 
as well as pursuing optional modules of special interest. Finally, a modular 
approach may provide an alternative method allowing increased flexibility in 
teacher preparation. 
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AVAILABLE MATERIALS: 



No wholesale distribution of materials is now available for segments of 
this program. Very limited samples of individual modules can be made available 
upon request. (Cost: Postage and approximately 6c per page. Module sizes vary 
from less than 5 pages to p.p'oroximately 25.) 

Video tape "Problems and Approaches in Self-Paced Modular Programs" (co- 
produced by W. Capie and N. G. Stauss) is available from School Science and 
Mathematics Association, Inc. This tape concerns itself with an Elementary 
Science Methods Course. It shares common features with the Secondary program 
described in the enclosed material. (Cost: Possibly mailing cost) 

For rr.aterials write to: Dr. Nyles G. Stauss 

350 South Pope Street, Apt. 7 
Athens, Georgia 30601 
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SECTION FOUR: APPENDIX 
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ANTIOCH COLLEGE 
Yellow Springs, Ohio 



James F. Corwin 
Antioch College 
Department of Chemistry 

Yellow Springs, Ohio A5387 . • ' 

(Telephone: 767-7331', ext. 426) 

PROGPiiH DESCRIPTION: 

Available in an article publislied in the Journal of College Science 
Teaching, December, 1972. 



AVAILA13LE MATERIALS; 

Approximately 100 copies of a report made to the Sloan Foundation on the 
organisation and use of the Teacher Education Resource Center at Antioch 
College are available. Copies may be obtained by writing Dr. Conv^in. 



CALIFORIJIA STATE UNIVERSITY, FULLERTON 

Fuller ton , Calif omia , 



Francis P. Collea 

Department of Science and Math Education 
Calif ornia. State University, Fullerton 
Fuller ton, California 92634 

AVAILABLE MATERIALS: 

■ ■ • ! , 

Papers: "A Model for the Pre-Service Training of Science Teachers Based 

on the Intentions an~d Perceptions of First Year Science Teachers'/ 

"Another View of a Methods Course: An Affective Approach" 
(co-author, David L. Pagni) 

For copies, contact Dr. Collea, - 
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CALIFORNIA STATE UNIVERSITY, FULLERTON 
Fullerton, California 



ERIC 



Dr. George C. Turner, Chairman 
Department of Science and Math Education 
California State University, Fullerton 
Fullerton, California 9263A 



AVAILABLE MATERIALS: 



Report, prepared by Dr. Turner and Dr. Francis P. Collea, entitled 
"The Urban Science Intern Teaching Project, a University-Community Action 
Program in Science Education, 

For copies, contact Dr. Turner. 



FLOPJDA STATE UNIVERSITY 
Tallahassee , Florida 



Dorothy Schlitt 
Florida State University 
414 Education Building 
Tallahassee, Florida 32306 
(Telephone: 904-599-2269) 



AVAILABLE MATERIALS: 

Papers: "Quest: A Departure from Tradition at the Pre^Service Level" 

"The Best Science Teacher Preparation Program*' 
Contact Miss Schlitt for copies. 



213 



HARVARD UNIVERSITY 
Cambridge, Massachusetts 



Gary C. Bates 
Harvard University 
Graduate School of Education 
Room 324 Longfellow Hall 
13 Appian Way 

Cambridge, Massachusetts 02138 
(Telephone: 617-495-3461) 



PROGRAM DESCRIPTION: 
Not provided. 



AVAILABLE MATERIALS: 

Information concerning "Classroom Vignettes" film which has resulted from 
teaching situations filmed for Project Physics. Pilot materials relate to a 
preliminary five session program designed to improve teacher candidates^ obser- 
vational and interpretative skills in interpersonal behavior. 

Instructor's guide and "Classroom Vignettes" film are available in limited 
numbers (10) for research purposes. 

Contact Mr. Bates or his advisor, Dr. Fletcher Wa".son. 



UNIVERSITY OF ILLINOIS 
Urbana, Illinois 



Orrin Gould 

University of Illinois 
College of Education 
Urbana > Illinois 



AVAILABLE MATERIALS : 

Several papers describing the Cooperative Teacher Education Program (CTEP) 
developed by the University of Illinois College of Education in cooperation 
with two public school districts are available by writing Dr. Gould. 
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UNIVERSITY OF NEVADA 
Reno, Nevada 



John H. Trent 

College of Education 

Department of Secondary Education 

University of Nevada 

R(eno, Nevada 89 507 

(Telephone: 702-784-4961) 



AVAILABLE MATERIALS: 



Paper entitled "Interdisciplinary Environmental Science Workshop With 
a Multiplier Effect" 



Contact Dr, Trent for copies. 



THE OHIO STATE UNIVERSITY 
Columbus, Ohio 



Victor J. Mayer 

Center for Science and Mathematics Education 
244 Arps Hall, College of Education 
1945 North High Street 
Columbus, Ohio 43210 
(Telephone: 614-422-4121) 

PROGRAM DESCRIPTION (In-service) : 

Available in the form of an article entitled "A Summer Program for Pre- 
paring In-Service Teachers in Environmental Science" by Victor J. Mayer and 
Garry D. McKenzie. Contact Dr» Mayer for copies. 



AVAILABLE MATERIALS: 

Newsletter entitled "The Flexible Flyer" 
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OHIO UNIVERSITY 
Athens , Ohio 



Paul F. Ploutz 
Ohio University 
McCracken Hall 
Athens, Ohio 45701 
(Telephone: 594-2691) 



PROGRAM DESCRIPTION: 
Not provided. 



AVAILABLE MATERIALS: 

Evolution ; a geological time chart game, designed to learn the eras and 
periods of the Geologic Time Chart. $6.70 per game 

Elements : a competitive fun way to learn about solids, liquids, gases, 
non-metals, light and heavy metals, rare earth elements. $6. 

The Metric System : a programmed text for learning the metric sys'tem. 

$2.95, from the Charles E. Merrill Publisning Co., Columbus, 
Ohio. 

Games may be purchased from the Union Printing Cojipany, Inc. 

17 West Washington Street 
Athens, Ohio 
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TEXAS LUTHERAN COLLEGE 
Seguin, Texas 



Evelyn Streng 

Texas Lutheran College 

Seguin, Texas 78155 



AVAILABLE MATERIALS: 

Papers: ^'Action and Reaction: Classroom Teachers* Response to Use of 
Experimental Curriculum Materials by College Students" 
(presented at NSTA regional in New Orleans, November, 1972) 

"Science Episode Teaching at the Secondary Level'* 

Contact Mrs. Streng for copies • 



TUSKEGEE INSTITUTE 
Tuskegee Institute, Alabama 



L. Koom 

Department of Chemistry 

Tuskegee Institute 

Tuskegee Institute, Alabama 36088 



AVAILABLE MATERIALS: 

Information on a summer institute for high school teachers of chemistry. 
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UNIVERSITY OF WASHINGTON 
Seattle, Washington 



Arnold Arons 
Department of Physics 
University of Washington 
Seattle, Washington 98195 
(Telephone: 206-5A3-6390) 



PROGRAM DESCRIPTION: 

Available in the form of an article published in The Journal of College 
Science Teaching , April, 1972. 



AVAILABLE MATERIALS: 

Compendium of unit outlines (including statements of performance objectives), 
tests, examinations. $10.00 per copy. 



WEST CHESTER STATE COLLEGE 
West Chester, Pennsylvania 



Louis A, Casciato 

School of Mathematics and Science 

West Chester State College 

West Chester, Pennsylvania 19380 

PROGRAM DESCRIPTION: 
Not available. 



AVAILABLE MATERIALS: 

Article entitled "How to Avoid the Curricular Crutch'* 
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UNIVERSITY OF WISCONSIN-MILWAUKEE 
Milwaukee I Wisconsin 



Richard E. Haney 

University of Wisconsin-Milwaukee 
Milwaukee, Wisconsin 53201 
(Telephone: 963-4831, 4814) 



PROGRAM DESCRIPTION; 

Information concerning undergraduate and graduate programs for science 
teacher preparation, K-12, may be obtained by contacting Dr. Haney. 



Robert A. Roth 

New Jersey State Department of Education 
225 West State Street 
Trenton, New Jersey 
(Telephone: 609-292-4477) 

AVAILABLE MATERIALS: 

Papers relative to certification of teachers: 

"Performance Evaluation Project, State of New Jersey, Department of Education" 
*'The Role of th« State in Performance-Based Teacher Education-Certification" 
Contact Dr. Roth for copies. 



Charles A. Wall 
2175 Lexington Road 
Athens, Georgia 30601 

AVAILABLE MATERIALS: 

Mr. Wall has produced an annotated bibliography of historical documents in 
science education. Several documents relate to science teacher education pro- 
grams. For copies of the bibliography, contact Mr* Wall. 
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